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ABSTRACT
The aim of the present thesis was tln*ee-fold. The first aim was to critically review the 
applicability of the current models of insomnia to late-life insomnia in light of 
existing research. The second aim was to create a model specifically for older adults 
whilst accounting for the limitations in previous conceptualisations in definitional 
criteria and often-contiadictory reseaidi findings. The final aim was to empirically 
test the model for its utility in addressing the problems associated with late-life 
insomnia.
As a result of the literature reviews on the sleep of older adults and current models of 
insomnia, the Cognitive Consolidation Model was created and tested. Seven studies 
were conducted with older adults to examine the existence and importance of specific 
components of the Cognitive Consolidation Model and their inteiTelationships. The 
results from the studies support the models tenet, in that late-life insomnia progresses 
in a cyclical fashion tluough the consolidation between night time worry over sleep 
perfonnance and daytime anxiety over the consequences of poor sleep. Additionally, 
the role of sleep hygiene in late-life insomnia was made questionable. Furthermore, it 
was shown, tlnough longitudinal changes in some components of the model, that the 
psychological aspects of late-life insomnia are not fixed but evolve over the course of 
the disorder, exerting differential influence at different time points. Moreover, two 
pivotal aspects of the consolidation process in late-life insonmia were outlined and 
tested, namely the existence of sleep discrepancies and daytime sleep catastrophizing.
Furthermore, the cognitive processes undei-which sleep catastrophizing occrus were 
examined.
The thesis finishes with a discussion of the limitations within the current research 
agenda and possible avenues to address these problems whilst further advancing an 
understanding of late-life insomnia. Treatment options and extensions to the 
Cognitive Consolidation Model are also advanced.
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CHAPTER ONE
INSOMNIA: DEFINITIONS, TERMS AND THE DIAGNOSTIC 
CRITERIA
1.1 INTRODUCTION
The aim of this chapter is to critically examine the standai’d definitions of insomnia and the 
relationship between diagnostic criteria and the conception of insomnia by the clinician, the 
researcher and the individual. Additionally, this chapter outlines the relationship between 
sleep and ageing and how this can lead to reporting insomnia. However, before discussing 
insomnia and ageing, a definition of sleep and changes in sleep over the lifespan must be 
outlined.
1.2 DEFINING SLEEP
Sleep is an active process consisting of two stages. Rapid Eye Movement sleep (REM) and 
Non REM (NREM), each characterised by different frequency and amplitudes in brain­
wave activity as well as changes in muscle tension and the absence or presence of eye 
movement. Together, these stages malce up what is laiown as sleep architecture. NREM is 
further subdivided into four stages. In the first, Stage 1 sleep, the body enters a transitional 
period between sleep and wakefulness from which the individual is easily awoken. During 
this period there is a decreasing level of electroencephalographic activity and an increase in
thêta brain-wave activity, leading to official sleep-onset or Stage 2 sleep. Stage 2 is 
characterised by brief bursts of electroencephalographic activity, reduced muscle tension 
and slow rolling eye movements. Stages 3 and 4, also known as slow wave sleep (SWS), 
ai*e progressively deeper, involving mixed frequency, lowering voltage brain-wave activity 
and limited eye movements and muscle tension. The final stage of sleep, REM, exhibits the 
lowest voltage of electroencephalographic activity. Muscle tension is nonexistent, 
indicating that the body is in a state of paralysis and only the eyes and respiratory system 
are active. It is during these periods that dream activity is believed to take place.
As sleep progresses through the lighter NREM stages to REM sleep, 
electroencephalographic activity bursts decrease in both amplitude and frequency. It is 
these bursts in activity, known as ‘arousals’, which lead to night time awakenings. 
Nonnally, an arousal is approximately 10-15 seconds in duration and the sleeper is usually 
briefly awoken but unable to remember the event in the morning (Dement, 2000).
1.3 SLEEP ARCHITECTURE THROUGHOUT THE LIFESPAN
It is important to note that there are marked changes in sleep architecture tlnoughout the 
lifespan, with the newborn infant entering sleep through REM and cycling between NREM 
and REM on a 50-60 minute cycle (Carskadon & Dement, 2000). hi young children this 
process is reversed with the child entering sleep through NREM. The time spent in SWS is 
at a peak in young children then begins to decrease during late adolescence. A young 
adults’ sleep comprises of 75% NREM sleep and 25% REM on a 90 minute cycle 
(Hirshlcowitz, Moore & Minlioto, 1997), although most deep sleep occurs during the first 
third of the night (Ancoli-Israel, 1997).
The ageing process has marked effects on specific aspects of sleep architecture, pertinent to 
sleep-onset-latency (initiating sleep) and sleep maintenance (staying asleep) (Dijk, Duffy & 
Czeisler, 2001). Compared to the sleep of a young adult, researchers suggest an overall 
sleep efficiency of between 70-75% in older adults (Bliwise, 2000). However, when other 
sleep disorders such as Periodic Limb Movements (PLMs) and sleep disordered breathing 
are contiolled for, this difference is approximately 80-85% (Hirslilcowitz, Moore, Hamilton 
3'^ ' et al, 1992; McCall, Erwin, Edinger et al, 1992). Additionally, whereas arousal rates 
during sleep are calculated at approximately 10 per hour in young adults (Anderson & 
Waters, 1998), this increases to approximately 23-27 aiousals per hour in the older adult 
population (Boselli, Parino, Smerierie & Terzano, 1998; Carskadon, Brown & Dement, 
1982).
Primarily, ageing is associated with a higher proportion of Stage 1 activity. As Stage 1 is 
associated with the transitional state between sleep and wakefulness, and more prone to 
disruption due to its instability, this can lead to two distinct problems. Firstly, as this period 
is characterized by brief surges in electroencephalogiaphic activity, there is more 
opportunity for arousals to inhibit sleep onset. Secondly, Alpha activity bursts during tins 
period, which can range from 2-15 seconds in duration, can lead to a light sleep from which 
the individual is easily woken. Psychologically, this increase in Stage 1 activity associated 
with ageing also results in the individual being awake for longer and thus more liable to 
engage in sleep-inliibiting cognition or behaviour.
Slow Wave Sleep (SWS) also appears to change with ageing, reducing from 18% of total 
sleep time at age 20 to between 5-10% for those between 60 and 80 years old (Bliwise,
1997; Hume, Van & Watson, 1998). SWS encompasses the recuperative aspects of sleep, 
and when disrupted, the autonomic nervous system is reduced in its capacity to activate, 
resulting in daytime consequences to cognitive performance (Crenshaw & Edinger, 1999). 
In older men, SWS is significantly reduced, whereas for older women SWS tends to reduee 
at a much slower rate (Hume et al, 1998; Reynolds III, Kupfer & Taska, 1986). This 
finding goes against self-reported data that women suffer more frequently from insomnia 
than men (Bliwise, 2000). Overall, these changes in Stage 1 and SWS have been shown to 
influence subjective sleep satisfaction in the older adult (Riedel & Lichstein, 1998).
Although Rapid Eye Movement (REM) sleep appears to be unaffected by the ageing 
process, reduced dream activity both in quality and quantity have been found (Benca, 
Gilliland & Obeiineyer, 1998). The effects of this are, as yet, undetermined although 
preliminary research suggests a high correlation between dream quality and somatic 
complaints (Blagrove & Price, 2000; McFarlane, Wilson & MacLean, 2000).
L 3.1 Circadian Rhythms and Ageing
The circadian rhythm is the 24-hour body clock that regulates chronobiological changes, 
endocrine changes, and Body Core Temperature (BCT). As the body ages the 
Suprachiasmatic Nucleus (SCN) of the anterior of the hypothalamus, which regulates the 
circadian rhythm, begins to deteriorate, leaving the body-clock to rely increasingly upon 
external cues such as food intake, bright light exposure and activity, to monitor the sleep / 
wake cycle (Duffy, Kronauer & Czeisler, 1996). If the circadian rhythm becomes 
desynclnonised this can lead to dysfunctional chronobiological changes such as lowered 
melatonin release and changes in the dynamics of the BCT. Normally, the BCT is regulated
throughout the day and night with reductions at night associated with sleep onset, however, 
BCT increases at night are associated with nocturnal wakefulness and physiological 
activation, particularly in older adults (Lushington, Dawson & Lack, 2000). hi these 
instances controlled release of melatonin has been shown to reinitialise the circadian 
rhythm (Garfmlde, Laudon, Nof & Zisapel 1995; Monti, Alvarino, Cardinali et al, 1999). 
These changes in sleep architecture and circadian functioning obviously result in older 
adults being more susceptible to disturbed sleep; the question remains as to how this 
translates to a complaint of insomnia.
1.4 DEFINING INSOMNIA
Broadly, insomnia is defined as a continual inability to initiate sleep, maintain sleep or 
acquire sufficiently restful sleep, resulting in daytime consequences (Sateia, Doglnamji, 
Haiui & Morin, 2000). In the general population prevalence levels of insomnia range from 
30% to 40%, with over 10% of the population reporting their insomnia as severe (Foley, 
Monjan, Brown et al, 1995). Insomnia is also cited as the most common health complaint 
after clnonic pain (Gallup, 1995).
The cost/consequences of insomnia can be seen on both micro and macro levels. Not only 
is insomnia significantly related to the onset, progiession, and clnonicity of various 
psychological and physiological conditions (i.e. Type II diabetes, depression. Coronary 
Heart Disease, cancer), the negative consequences of insomnia can be seen in terms of 
decreased social and occupational functioning, absenteeism from work, alcohol and drug 
dependency and road traffic accidents (Chilcott & Shapiro, 1996; Stoller, 1994).
1.5 THE DIFFERENCE BETWEEN THE DIAGNOSTIC SYSTEMS FOR 
INSOMNIA
Currently there are three diagnostic systems used to define insomnia in research and 
practice: The International Classification of Diseases (ICD-10) (World Health 
Organisation, 1992), the Diagnostic and Statistical Manual of Mental Disorders - Fourth 
Edition (DSM-IV) (American Psychiatric Association, 1994) and the International 
Classification of Sleep Disorders - Revised (ICSD-R) (American Sleep Disorders 
Association, 1997). All three diagnostic manuals use a categorical axial system; however, 
they cite different criteria to define insomnia and sub-type insomnia in different ways.
Because the definition of insomnia has been shown to result in different diagnoses, 
prevalence rates, and treatment recommendations (Buysse, Reynolds III, Kupfer et al, 
1997; Ohayon & Roberts, 2001), the rationale for choice of diagnostic system used in any 
research protocol must be clarified and justified.
1.5.1 ICD-10
On a broad level, the ICD-10 divides sleep disorders into organically caused or 
nonorganically caused, with nonorganic sleep disorders being subdivided into dyssomnias 
(problems with the amount, quality and timing of sleep episodes) and paiasomnias (unusual 
behaviours or events that lead to intenuptions during normal sleep). Under tills framework, 
the ICD-10 suggests ‘nonorganic’ insomnia is a dyssomnia that is regular in duiation (at 
least three times a week for 1 month or longer) and results in both distress and interference 
to psychosocial or occupational functioning. The main feature of the ICD-10 is that it does
not differentiate between ‘primary’ insomnia (the sleep disorder is the only, or main, 
presenting problem) and ‘secondary’ insomnia (where the sleep disorder is co-morbid with 
a physical or mental disorder).
1.5.2 DSM-IV
The DSM-IV classification system outlines four main types of sleep disorder: 1) Sleep 
disorders caused by a mental disorder, 2) Sleep disorders caused by medical conditions, 3) 
Substance-induced sleep disorders, and 4) Primary sleep disorders. The classification of 
insomnia is similar to that of the ICD-10, in that primary sleep disorders aie categorised as 
either dyssomnias or parasomnias, and ‘Primary insomnia’ like ‘nonorganic insomnia’ falls 
under the category of a dyssomnia.
For a differential diagnosis of primary insomnia, the DSM-IV states that the insomnia must 
be persistent for at least 1 month, cause ‘significant’ distiess, and result in disruption to 
‘normal’ occupational or psychosocial functioning. Under the DSM-IV framework, a 
diagnosis of primary insomnia has to rule out insomnia that is a secondary featme to a 
mental disorder, medical condition, substance-induced sleep disruption, or other sleep 
disorder.
Under the context of ‘other sleep disorder’ the DSM-IV indicates several other 
classifications of sleep disturbance such as: ‘short sleepers’ (those with a short sleep 
duration but no daytime consequences), Primary Hypersomniacs (who demonstrate an 
excessive need for sleep), Circadian Rliytlmi Sleep Disorders (usually caused by shift-work
or jet-lag), Narcolepsy (characterised by cataplexy and sleep-related hallucination), 
Breathing-Related Sleep Disorders and all other Parasonmias.
1.5.3 ICSD-R
The ICSD-R states that there are four types of sleep disorder: 1) Dyssonmias, 2) 
Parasomnias, 3) Sleep disorder caused by medical or psychiatric morbidity, and 4) 
Proposed new sleep disorders. Insomnia, as a broad definition would generally fall within 
section 1 : Dyssonmias. Dyssonmias are further subdivided into A) Intrinsic sleep disorders, 
B) Extrinsic sleep disorders, and C) Circadian Rhythm disorders.
Intrinsic sleep disorders are stated as ^"(disorders that) either originate or develop within the 
body or arise fi'om causes within the body...” (American Sleep Disorders Association, 
1997 pp. 18) and include psychological and medical disorders, which can produce 
insonmia. Under the classification of intrinsic sleep disorders there are 13 sub­
classifications.
Extrinsic sleep disorders are teimed in the opposite way, that is, they are sleep disorders 
aiising fiom external factors, hi addition, the ICSD-R states that the removal of the external 
force should resolve the sleep disorder unless it has been superseded by another sleep 
disturbance. Extrinsic sleep disorders are further divided into 14 categories.
The categorisation of a sleep disorder under the ICSD-R is made in terms of diagnostic 
featines, minimal criteria, severity, and duration. Diagnostic features must include a 
principal complaint (subjective form of presentation), pathophysiologic abnoiinality
(objective presentation), associated features (co-presenting symptoms), objective 
documentation (confimiation that A causes B), and must exclude other medical, mental or 
sleep disorder that may confound the causality of the relationship.
The closest association to both the ICD-lO’s nonorganic insomnia and the DSM-IV’s 
primary insomnia under the ICSD-R framework is ‘psychophysiological insomnia’. 
Psychophysiological insomnia, according to the ICSD-R, is “..an objectively verifiable 
insonmia that develops as a consequence of two mutually reinforcing factors: (a) somatized 
tension and (b) learned sleep-preventing associations.” (American Sleep Disorders 
Association, 1997 pp 28). These reinforcing factors develop into a vicious cycle of trying 
hard to sleep, leading to pre-sleep anxiety, which then leads to the continued inability to 
sleep and the maintenance of insomnia. The associated features of psychophysiological 
insoimiia include decreased well-being during the day and deteriorations in mood and 
motivation. For an objective diagnosis, the ICSD-R suggests that polysomnogiaphy (PSG: 
the measurement of electroencephalography or brain wave activity, eye movements and 
chin muscle movements) must reveal an increased sleep-onset latency, a reduced overall 
sleep efficiency or increased levels of nocturnal ai ousal.
Severity is measured as mild, moderate, or severe, depending upon the level of social / 
occupational impairment, daytime consequences such as anxiety and fatigue, as well as the 
level of subjective complaint of insufficient amounts of sleep. The dination can be acute (4 
weeks or less), sub-acute (between 4 weeks and 6 months), or clironic (6 months or longer).
Researchers rai'ely use the ICD-10 definition because it is too generalised and makes no 
deal' distinction between primary and secondary insomnia. Conversely, the ICSD-R is
often considered ‘too complex’ for research. For example, Edinger and colleagues foimd 
that sub-typing insomniacs using cluster analysis resulted in 14 subgroups, however, these 
were not comparable to most of the 40 ICSD’s sub-classifications (Edinger, Fins, Goeke et 
al, 1996).
An additional problem with the ICSD-R is its reliance on an objective diagnosis. The 
ICSD-R suggests any research not using PSG for objective diagnosis as having limited 
importance. However, it has been shown that the temporal stability of PSG can only be 
validated after 3 weeks when examining sleep maintenance insomnia and 2 weeks for sleep 
onset insomnia (Wohlegemuth, Edinger, Fins & Sullivan, 1999). Most studies however 
have not undertaken PSG for those extensive periods, as this practice would have ethical 
and practical implications. Additionally, it is not uncommon for insomniacs to have 
vaiiability in the quantity and quality of sleep achieved, on a night-to-night basis (Coates, 
Killen, George et al, 1982).
Fuither, the use of ICSD-R criteria to classify clironic insomniacs in most research studies 
involves rejecting patients who show no objective signs of insomnia from PSG. However, 
differentiating objective and subjective insomniacs in this way is controversial (Chesson, 
Hartse, McDowell Anderson et al, 2000). It has been shown that subjective insomniacs 
report similar levels of interference to daytime and nighttime functioning (Sateia et al., 
2000) and PSG findings do not account for individual differences in sleep requirements 
(Allen, 1997; Wohlegemuth & Edinger, 2000).
The DSM-IV nosology for insomnia therefore appeal's to be the better classification system 
for research purposes as it is more generalised and therefore can be more accessible than a
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complexly detailed system such as the ICSD-R (Reynolds III, Kupfer, Buysse et al, 1991). 
Another advantage to the DSM-IV criteria is that it is user-friendly, in that, it can be 
applied and interpreted without specialist sleep knowledge, including PSG (Schramm, 
Hohagen, Grasshoff et al, 1993).
Although for the purpose of this thesis the DSM-IV criteria would appear to be the better 
system for categorisation, mainly due to its broad-base definition, the validity of any 
categorical system has to be questioned. For example, although a complaint of 
noniestorative sleep is considered an indicator of insomnia according to all tliree 
classification systems, it has been found that levels of reporting nonrestorative sleep in the 
general population are similar between satisfied and dissatisfied sleepers (Ohayon, Caulet 
& Guilleniinault, 1997). Similarly, although each multiaxial system reports age, gender, 
and socio-economic differences in insomnia reporting, none offer a qualitative rationale for 
the difference or provide population specific diagnostic criteria.
Due to these difficulties Sateia et al (2000. pp 244) suggest “The practical resolution of tliis 
dilemma is to define insomnia as a complaint on the part of the patient of poor or 
unsatisfactory sleep.” This move is also recommended by the American Association of 
Sleep Medicine (Chesson, McDowell Anderson, Littner et al., 1999; Stepanski, Zorick, 
Roehi's & Roth, 2000) and is reflected in the use of self-report screening tools in insonmia 
research.
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1.5,4 Self-report Screen ing Tools
The most common screening tool for reporting levels of sleep disturbance is the Pittsburgh 
Sleep Quality Index (PSQI) (Buysse, Reynolds, Monlc et al, 1989). The PSQI contains 7 
components, which broadly cover the main features from each of the diagnostic criteria for 
insonmia, i.e. subjective sleep onset latency, levels of daytime dysfunction, subjective sleep 
quality, sleep duration, levels of sleep disturbance, use of sleep medication and habitual 
sleep efficiency. Although intended as a continuous measine of sleep disturbance, cut-off 
criteria indicating insomnia have been proposed (Smyth, 1999; Sayai', Arikan & Yontem, 
2002). However, as the PSQI was not intended as a screening tool for insomnia it does not 
include a measure of severity, minimal criteria or a subjective report o f insomnia.
The other main self-report tool used in insomnia research is the Sleep Diary (Morin, 1993). 
The Sleep Diary covers questions on sleep quality, quantity and satisfaction, sleep 
medication use, daytime distress, psychosocial consequences and daytime napping, every 
day for a period of one week. Again, the Sleep Diary is not used to define insomnia, rather 
indicate levels of sleep disturbance and does not include measures of duration of sleep 
problems or subjective report of insomnia.
However, one stand-alone feature of both the PSQI and Sleep Diary that has been 
extensively used in insomnia research, as a measure of sleep quantity, is the Habitual Sleep 
Efficiency hidex (SEI). The SBI is calculated as the time elapsed between bedtime and 
rising time and is presented as a percentage. According to Espie (1991, 2002) a SEI less
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than 85% indicates poor sleep efficiency (SEI) in a young adult. SEI has been shown to be 
a reliable indicator of sleep disturbance within adult samples (Coates, Killen, Siverman et 
al, 1983).
1.6 INSOMNIA AND AGEING
1.6.1 Prevalence and Incidence
Although there have been over 50 epidemiological studies of insomnia, significant 
differences between studies have been documented with overall prevalence estimates 
ranging between 15% and 40% (Ohayon & Shapiro, 2002). However, one of the most 
consistent findings from epidemiological studies is that the prevalence of insonmia 
increases with age (Ohayon, 2002).
Prevalence estimates between 16% and 33.7% have been reported in epidemiological 
studies among older adults (see Morgan 2000 for an overview). However, it has been 
suggested that the differences in prevalence rates can in pai't be explained by the varying 
criteria used to define insomnia (Foley et al, 1995; Ohayon & Shapiro, 2002) and the range 
of ages included in research on older adults (Fichten, Libman, Bailes & Alapin, 2000). For 
example, Sutton, Moldofsky and Badley (2001) report prevalence estimates of insonmia at 
31% for 65-74 year olds and 36% for 75-99 year olds using a dichotomous response 
foimat, based upon the question ‘Do you regularly have trouble going to sleep or staying 
asleep?’, whereas Leger, Guilleniinault, Pierre et al (2000) report an overall prevalence 
estimate of 20.4% for those aged 65+ using 4 questions adapted from the DSM-IV criteria. 
Additionally, gender, race and socio-economic differences in insomnia reporting have been
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documented within this population, with women reporting more insomnia than men, and 
those of low socio-economic status reporting more insonmia than those of high socio­
economic status (Rediehs, Reis & Creason, 1990; Rocha, Uchoa, Guerra et al, 2002). Of 
those reporting insonmia in the older adult population, 20% define it as a severe problem 
(Mellinger, Balter & Ulilenhuth, 1985). hi another study based on those over 60 reporting 
insonmia without a concurrent medical condition, 65% reported problems maintaining 
sleep and 35% report problems initiating sleep (Bliwise, 1997). Although difficult to 
compare to prevalence rates in the general population, due to operational and 
methodological shortcomings, the rates of insonmia in the ageing population appear to be 
significantly gieater.
Several reseai'chers have suggested reasons for the increasing prevalence of insomnia with 
age. Dodge (1995) suggests that remission from insonmia is less likely to occur in this 
population compared to otliers, although he states the reasons for this aie unclear and 
possibly multidetermined at biological, psychological, social and environmental levels. 
However, on a more general level, tln*ee of the most consistent risk factors for the 
development of insonmia are a past history of insonmia, increasing age and poor health 
status (Klinlc, Dodge & Quan, 1994; Ribet & Derrieimic, 1999; Rocha et al, 2002). It has 
been questioned as to whether the latter two are mutually exclusive, as studies have shown 
that controlling for health status reduces the prevalence of insomnia in older adults to a 
level equivalent to that observed in the general population (Ford & Kamerow, 1989).
Studies on the incidence of insomnia amongst older adults are rare (Morgan, 2000), 
however, Morgan (2003) reports a cumulative incidence rate of 29% between 1989 and 
1993 (3.6% per year). Additionally, Morgan and Clark (1997) reported incident rates of
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2.8% (65-69 year olds), 3.2% (70-74 year olds) and 3.5% (75-79 year olds) per year, over a 
four-year period, and Ford and Kamerow (1989) report an incidence rate of 7.3% amongst 
those aged 65 and over.
It is important to note a few methodological difficulties within epidemiological studies on 
insomnia. Prevalence studies camiot demonstrate causal relations between predictors and 
insomnia. Similarly when incidence studies have been imdertalcen the predictor variables 
vary within each study, resulting in different ‘risk factors’ being highlighted 
(Guilleniinault, 1997),
1.6.2 How Changing Sleep Architecture leads to Insomnia
The changes in sleep architecture can lead to myriad possible internal and external 
ai'ousals, which can iidiibit sleep onset or interfere with sleep maintenance. This increased 
vulnerability to arousal, even when not exacerbated by depression, dementia or other 
neurological disorders can be triggered or expressed in many different ways.
Nocturia
Nocturia is the voluntary voiding of urine during sleep times (Warley & Stradling, 1988), 
which affects approximately 28-43% of the ageing population (Foley et al, 1995). It is 
believed that the changes in sleep architecture lead to a greater susceptibility to internal 
arousal and thus the awareness of the need to urinate can interfere with sleep (Pressman, 
Figueroa & Kendrick Mohamed, 1996). Nocturia has been shown to be the most common 
explanation for a complaint of sleep maintenance insomnia in older adults (Middlekoop,
15
Smilde-Vaii den Doel & Neven, 1996) and has also been associated with severe daytime 
consequences such as confusion and accidents (Asplund & Aberg, 1992, 1996).
Menopause
It is important to note that the menopause occurs at a younger age than that usually termed 
‘older adult’. However, the menopause is thought to lead to sleep distmbance due to 
endocrine changes which increase brain-wave activity during sleep, leading to a liigh 
susceptibility to arousal (Woodward & Freeman, 1994; 1995). hi addition the BCT can also 
be disrupted during this period leading to overheating and subsequent arousal (Landis, 
Savage, Lentz & Brengelmann, 1998). Studies on the phamiacological management of 
menopause. Oestrogen Replacement Therapy have been contradictory in relation to the 
effects on sleep efficiency and nighttime arousal (Moe, Lai'sen & Vitiello, 1997). Hence, 
others argue that factors related to the menopause, such as increasing Body Mass hidex 
(Cai'skadon, Bearpark & Shailcey, 1997) may be higher risk factors than the menopause 
itself.
Illness
There is a great deal of conflicting infomiation in the area of illness and insomnia. Some 
researchers suggest illness causes insonmia (Asplund, 2000; Schwartz, McDowell 
Anderson, Cole et al, 1999), others suggest organic disease does not explain the prevalence 
of insonmia in ill people (Cholcioverty, 2000) and some suggest that insomnia causes 
illness (Partinen, Kapiro & Koskenvuo, 1983).
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Illness Causes Insomnia
Katz & McHomey (1998) found that those with insomnia and co-morbidity at baseline 
were more likely to have insomnia at 2 year follow up, even when controlling for 
depression. The prevalence estimates for those with insonmia and chronic illnesses are 
thought to be 15-35% higher than in the general community (Bliwise, 2000).
Certain illnesses such as visual impairment are thought to cause insomnia tlnough the 
effects of limited out-door activity and bright light exposure on the sleep/wake cycle 
(Asplund, 2000; Oosterhuis & Klip, 1997). It has been reported that one third of individuals 
with diabetes report sleep difficulties (Sridhar & Madliu, 1994). In addition, Lamond, 
Tiggemaim & Dawson (2000) suggest the severity of diabetes predicted sleep onset and 
maintenance difficulties, though mediated by nocturia, pain and emotional adjustment. 
These factors could be seen as significant triggers to someone already sensitive to 
nighttime aiousals.
However, the majority of these studies were not designed to examine whether ilhiess 
causes insonmia or were based on the assumption that insonmia is a secondaiy feature of 
illness. Therefore, in the majority of cases a relationship between illness and insomnia has 
been demonstrated but intervening factors have not been adequately accounted for and 
prospective causal relationships have not been established. For example, perceived pain 
severity has been strongly associated with disturbed sleep, irrespective of objective 
measurement of pain or the chronic condition presenting (Wilson, Watson & Currie, 1998). 
Moreover, the issue of pain is further complicated when considering that most OTC 
analgesics contain high levels of occult (non-identified) caffeine (Kupfer & Reynolds III,
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1997). Ill addition, other medications used to control illnesses, as well as over the counter 
(OTC) medications also contain high levels of occult caffeine, which may inliibit sleep 
(Brown, Salvie, Palior & Foley, 1995).
No difference in insomnia with illness
Other researchers have found no difference in illness associated with insomnia (Amede, 
Ciocon & Ciocon, 1994), although in this case the sample was very small (25 in each 
group). Additionally, Hyyppa & Kronholm (1989) found no difference in sleep complaints 
between patients with diabetes, myocardial infarction, paraplegia, affective disorders and 
musculoskeletal complaints compared to matched controls. Similarly with chronic 
rheumatic diseases, Mahowald & Maliowald (2000) suggest that insomnia may not be 
‘specific’ to the disorder but should be examined as a separate entity when presented 
concurrently. Moreover, others ar gue that factors such as depression, illness appraisal and 
coping style moderate the relationship between illness and insomnia (Watts, Coyle & East, 
1994, Harvey, 2001a). For example, it has been shown that ilhiess appraisal can affect 
depression levels 18 months after diagnosis (Schiaffino & Revenson, 1995) resulting in 
continued sleep disruption (Lamond, Tiggemann & Dawson, 2000).
Insomnia causes illness
Schwartz et al’s (1999) meta-analysis showed insomnia (controlling for sleep apnoea) was 
significantly highlighted as a consistent risk factor for Coronary Heart Disease (CHD). 
Schwartz et al (1999) go as far as suggesting that insomnia should be ranked alongside
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personality and cholesterol level as predictors of CHD. Additionally, insomnia has also 
been highlighted as a risk factor for other cardiovascular problems (Pai'tinen et al, 1983).
Others have also examined insonmia (uncomplicated by psychiatric disorders) as a risk 
factor for morbidity. Weissman, Greenwald, Nino-Mm*cia et al’s (1997) commimity survey 
of 10,000 people found that ‘uncomplicated insomnia’ was a significant predictor of 
general medical and psychiatric problems as well as alcohol abuse. In addition, there is 
extensive evidence showing the weakening of the immune system due to sleep disturbance 
(Prete, Bergmaim, Holtzman et al, 1991). Bergmaim and colleagues (1994), for example, 
found that natural carcinoma cells were attacked with only 40-50% efficiency after a period 
of sleep disruption. Additionally, sleeping less than 4 hours a night has been associated 
with a 2.8 times higher mortality from cancer in men and 1.5 in women (Kripke, Simons, 
Garfmkle & Hammond, 1979). More recently. Van Cauter investigated the relationship 
between sleep disturbance and glucose tolerance. She found that a short period of sleep 
disturbance lead to glucose metabolisms which resembled those of people in the primary 
stages of diabetes (Scheen & Van Cauter, 1998; Van Cauter, Polonsky & Scheen, 1998). 
However, it is difficult to conclude that insomnia causes illness because it is hard to 
pinpoint the exact onset of illness. Many chronic illnesses do not present external 
symptoms in the initial stages and most researchers tend to use presenting symptomology 
as the benchmark of illness onset.
Medication
Another important point to note in the studies suggesting that insomnia causes illness is the 
use of sleep-enliancing medication. It may be the case that the insomnia does not cause 
illness, per se, but the medications used to control the insomnia cause the ilhress, render the
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insomniac vulnerable to illness or increase the presenting symptoms of an underlying 
physical disorder.
There are specific difficulties with older adults using benzodiazepines, the main 
pharmacological treatment for insonmia. Benzodiazepines not only have the potential for 
initiating a period of insomnia after discontinuation (Roelirs, Vogel & Roth, 1990), they 
also decrease SWS and increase arousals (Bliwise, 2000). Similarly, the use of 
benzodiazepines can have specific negative daytime consequences for older adults such as 
poor concentration, anterograde amnesia and psychomotor impairment (Bastien, Fortier- 
Brochu, Rioux et al, 2003; Massana, 1997). Added to this is the finding by Ohayon and his 
colleagues (1999) that prescribed hypnotics did not significantly improve sleep duration 
and sleep onset latency for late-life insomniacs.
There is also evidence that the level of cuiTent medication usage (excluding sedatives) for a 
variety of health complaints predicts sleep disturbance in older adults, with those on at least 
tliree prescription medications being 10 times more likely to report a sleep complaint 
(Morgan, Healey & Healey, 1989). In addition, it has been shown that all drugs that cross 
the blood / brain baiiier negatively affect sleep architecture (Roehs & Roth, 1997). 
Furthermore, older adults are more sensitive to the toxic effects of alcohol and drugs, take 
longer to metabolize them, thus leading to reduced sleep efficiency due to discomfoit and 
arousal (Bliwise, 2000, Swift & Tiplady, 1988).
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Attitudes and Beliefs
The very belief that sleep architecture and sleep requirements do not change as the body 
ages can create stress in the sense of a false expectancy. For example, the belief that 75% 
sleep efficiency is an indication of insomnia or simply a natural age-related change in sleep 
architecture can determine self-diagnosis (Bliwise, 1997). hi addition, it has been shown 
that the endocrine system reacts negatively when there is a discrepancy between what is 
expected and what really exists (Eriksen, Olff, Murison & Ursin, 1999). Although Eriksen 
et al’s (1999) study related to stress, it has been shown that subjective sleep quantity and 
quality ai e better indicators of insoimiia reporting than objective sleep measures (Riedel & 
Lichstein, 1998).
Together, faulty appraisals of sleep difficulties, misattributions regarding daytime 
consequences of poor sleep and misconceptions about the causes of insomnia have been 
shown to be related to reporting insomnia and associated with increasing perceptions of 
insomnia severity (Fins, Edinger, Sullivan et al, 1996; Van Egeren, Haynes, Franzen & 
Hamilton, 1983). To that end, the Dyshmctional Beliefs and Attitudes to Sleep (DBAS) 
scale was created (Morin, 1993) and has been shown to be a reliable discriminator between 
older insomniacs and older normal sleepers (Morin, Stone, Triiikle, Mercer & Remsberg, 
1993)
Lifestvle / Behavioural Factors
Daytime napping is a particular lifestyle behavioui" that increases in the older population, 
although there is much variation in the reported frequency of daytime napping, with one
21
study suggesting as many as 80% of older healthy adults nap during the day (Wauquier, 
Van Sweeden, Legaay et al, 1992). Both daytime napping and inactivity (another particular 
problem for older adults) have been related to adverse changes in the sleep/walce cycle, 
although whether this is a cause or a consequence of the changes in sleep architecture is yet 
to be resolved (Valencia, Campos & Mendez, 1993).
Sleep hygiene is a coimnon term for a collection of behaviours that relate to the promotion 
of good sleep, and are included in most sleep education and intervention programmes 
(Oosterhauis & Klip, 1997; Zarcone, 2000). These behaviours include the moderation of 
caffeine, nicotine and alcohol consumption, maximising the regularity and efficiency of 
sleep episodes, minimising medication usage and daytime napping, the promotion of 
regular exercise, and the facilitation of a positive sleep environment.
Implicit in the concept of sleep hygiene are two main assumptions, primarily that positive 
sleep hygiene relates to good sleep (quantitatively and qualitatively) and secondly, that 
poor sleep hygiene leads to sleep disturbance. Recently however, both these assumptions 
have been challenged. Harvey’s (2000a) examination of levels of sleep hygiene amongst 
clinically defined sleep-onset insomniacs and matched ‘normal sleepers’ found no 
differential effect except on levels of pre-sleep cognitive activity. In addition, Ellis & 
Cropley (2001) found sleep hygiene was not predictive of a diagnosis of insomnia in a 
lai'ge general population sample.
However, although researchers have found no differences between insomniacs and normal 
sleepers on levels of sleep hygiene, suggesting that sleep hygiene plays no part in insomnia, 
the possibility remains that an ‘underlying factor’ may mediate the relationship between
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sleep hygiene and insomnia. For example, insonmiacs may have a predispositional 
vulnerability to caffeine and so caffeine may be a factor in their insomnia but their daily 
level of caffeine consumption may not discriminate them from normal sleepers.
Additionally, the importance of sleep hygiene practices for more ‘at risk’ groups such as 
older adults has not been adequately addressed (Morgan, 2000). It is well understood, for 
example, that stimulants such as caffeine, alcohol, and nicotine take longer to metabolise in 
the elderly (Higbee, Plaza & Dunlcelbarger-Reed, 2000). Similaiiy, daytime napping and 
restricted exposure to sunlight have more deleterious effects on the circadian rhytlmis of 
older people, and are more prevalent in this group (Van Sonieren, 2000). Moreover, arousal 
tlii'esholds are lower in older adults and therefore a noisy, wami or brightly lit sleep 
environment is more likely to increase the probability of night time awakenings (Bliwise, 
2000). Due to these vulnerabilities, the compensatory behaviours used by older adults may 
be more discriminating of insomniacs from normal sleepers. For example, Morgan, Healey 
and Healey (1989) found insomnia in older adults was related to the amount of tea 
consumed tlrroughout the day, as opposed to consuming tea after midday, which is the 
recommended limit on caffeine.
Furthemiore, lifestyle factors may explain the gender differences seen in insomnia 
reporting in older adults. Janson, Lindberg, Gislason et al (2001) found that sleep hygiene 
was related to reporting insomnia in men and in particular, increasing physical activity was 
associated with improvements in sleep quality in older men as opposed to older women 
(Shirota, Tamaki, Hayashi & Hori, 2000). However, another consideration is the role of 
experience and lay knowledge in the relationship between sleep hygiene and late-life 
insomnia (Cmiess, French, James & Wymie, 1993).
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Psychological Factors
With rates of approximately 1.6% per annum for men and 3% per annmn for women 
(Pasternak, Reynolds III & Hoch, 1992) loss of a partner is one of the most common 
psychological stressors for older adults. The relationship between loss and sleep disruption 
is well documented (Hall, Buysse, Dew et al, 1997) although this is believed to be 
influenced by other psychological and social factors such as depression and reduced social 
support (Nolen-Hoeksema, Parker & Larsen, 1994). For example, Ohayon, Zulley, 
Guilleniinault, Smirne and Priest (2001) found that insomnia was related to dissatisfaction 
with social life in older adults. However, as there are significant changes in the stress- 
response of the iimnune system with age, such as increasing cortisol secretion, stress may 
be more problematic by preventing sleep-onset, through changes in cognitive (when current 
thinldng interferes with sleep) or physiological arousal thresholds (Blaclanaiij 2000; Olff,
1999).
The stress-illness relationship can be further mediated by cognitive coping styles (Rector & 
Roger, 1996; 1997) and can progress illness psychonemoinmiunologically (Garssen & 
Goodkin, 1999). It would also appear that negative emotions, stress responsiveness, 
perceived control and attention factors discriminate insomniacs from normal sleepers 
(Harvey, 2000b; 2001a; Waters, Adams, Sinks & Varnado, 1993; Wicklow & Espie,
2000). However, whether this is more pronounced in older adults, has yet to be examined.
Additionally, during a period of stress it is common for individuals to prefer a longer sleep, 
although this too may have negative consequences on the circadian rhytlmi (McCami &
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Stewin, 1988). Moreover, the architecture of sleep is dismpted by anxiety, resulting in less 
SWS and an increasing Stage 1 transition stage (Fuller, Waters, Binlcs & Anderson, 1997). 
hi addition, the effects of stress on Blood Pressure (BP) are negatively affected thioughout 
the 24-hour cycle (Carels, Blumenthal & Sherwood, 1998) which may result in lowered 
arousal tlii'esholds.
1.7 CONCLUSIONS
From the evidence it is cleai' that although sleep aidiitectme changes as a function of 
ageing, this alone is neither responsible for the increases in late-life insomnia. What is 
Imowii is that an increased sensitivity to arousals plays a major role in the development of 
insonmia, but psychological and physiological trigger stimuli or sensation must in timi 
initiate them (Morgan, Dallosso, Ebraliim et al, 1988). Wliat is needed is a better 
understanding of the interrelationship between ageing sleep arohitecture and these trigger 
events and the psychological and behavioural factors that influence this relationship, in 
order to prevent and treat age related insonmia efficiently (Roth, Silva & Chase, 2000).
1.7.1 How these findings relate to the research agenda
A preliminary conclusion from the review is the emphasis that should be placed on positive 
sleep practices such as prescribing the timing of sedative medication to the evening and 
stimulant medications to the morning to stop their interference with sleep. Similarly, where 
levels of sleep hygiene (behavioural and physical activities which promote sleep quality) 
do not discriminate insonmiacs from noiinal sleepers in noiinal populations (Ellis & 
Cropley, 2001, Harvey, 2000a), the increased vulnerability to arousal in older adults raises
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issues regarding the utility of sleep hygiene education in this population. This issue is 
fiu'ther complicated when considering several of the dimensions of sleep hygiene such as 
daytime napping, medication use and physical inactivity are significantly higher in the 
older adult population.
Finally, examining the influence of personality and the past sleep history of older people, 
whether accompanied by a co-morbid condition or not is important in highlighting the most 
pertinent risk factors for insomnia in order to identify and tailor to predispositional and 
conditioned factors (Hajalc, 2000; Haponik, Frye, Richards et al, 1996). The importance of 
attitudes and beliefs regarding proper sleep patterns and the consequences of sleep 
disruption on health and well-being, including the directionality of the relationship, should 
also be examined within this group (Roth et al, 2000).
The main conclusion however, is that sleep research focusing specifically on the ageing 
population is badly needed, incorporating a unified diagnostic system and reseaich 
structure (Leger, 2000) as presently there appears a discrepancy between the diagnostic 
criteria for insonmia and research on the normal variations, and age-related changes, in 
sleep architecture.
1.7.2 Defining Insomnia in the Current Research Agenda
The main definition of insonmia that will be used for the puiposes of this thesis is a 
subjective report of insomnia (i.e. a problem in initiating, maintaining or acquiring a 
sufficiently restful sleep), in line with Sateia et al (2000) and the American Academy of
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Sleep Medicine. However, in line with the DSM-IV it is proposed that the insomniac 
should also report disruption to noiinal psychosocial functioning. Additionally, due to 
Lichstein, Duii'ence, Taylor et al’s (2003) findings from a 20-year evaluation of the 
quantitative criteria for insonmia, the insomniac should also report disrupted sleep for tliree 
nights per week, for at least a six-month duration, these criteria will also be used.
However, subjective measures of sleep architecture, including sleep-onset-latency (SOL), 
wake time after sleep onset (WASO) and SEI will also be collected, as these have been 
shown to be related to clinical significance, with a >30 / 31 minute 'tlireshold' (Espie, 
Brooks & Lindsay, 1989, Lichstein et al, 2003). However, as with their tiaditional 
conception in the PSQI and Sleep Diary, these subjective measures of sleep architecture 
will be used to examine levels of sleep disturbance, both as a factor in the self-diagnosis of 
insonmia and to examine specific sub-types of sleep disruption.
It is also important to outline which diagnostic features will not be used to define 
insonmiacs in the present research agenda. For example, no distinction between primary 
and secondary insonmiacs is made, due to the methodological shortcomings and equivocal 
findings on the relationship between insonmia and health. Instead, health status will be 
included as a variable to examine differences between insonmiacs and normal sleepers and 
those presenting certain illnesses (which directly affect sleep parameters) will be excluded. 
Additionally, no distinction between objective and subjective insonmiacs is made as both 
groups report similar levels of distress and disruption and the normal var iations, as well as 
age related variations, in sleep architectine would be hard to control for. Moreover, as will 
be shown in Chapters 2 and 3, it has been conceptually suggested that subjective insomnia
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leads to objective insomnia and therefore excluding subjective insomniacs would limit an 
examination of this concept. Furthermore, no distinctions will be made between sleep-onset 
insomniacs or sleep maintenance insomniacs as some epidemiological studies have shown 
older adults report more sleep maintenance problems (Foley et al, 1995) and others have 
shown a high prevalence of sleep-onset insomnia in older adults (Ganguli, Reynolds III & 
Gilby, 1996). Additionally older insomniacs frequently report both problems (Bliwise,
2000).
CHAPTER TWO
CURRENT MODELS OF INSOMNIA
2.1 INTRODUCTION
This chapter outlines the various theoretical models that have been conceptualised to 
explain the conditions under which insonmia develops, progi esses and is maintained in 
order to infoiin a comprehensive model specifically for older adults.
2.2 MODELS OUTLINING THE PROGRESSION FROM ACUTE TO 
CHRONIC INSOMNIA
To date there are only two models that predict the circumstances under which an acute 
period of sleep disturbance occurs and how this translates to an ongoing problem of 
insomnia; although Fichten and Libman (1991), Lundh and Broman (2000), Perlis, Giles, 
Mendelson et al (1997) and Espie (2002) allude to the circumstances that may exacerbate 
insomnia from an acute to chronic phase in their models.
2.2.1 Spielman et aVs Cumulative Model
In 1987, Spielman, Caruso and Glovinsky proposed a cumulative model of the progression 
from acute to clironic insomnia. Spielman et al’s model suggested existing predisposing 
factors make some more vulnerable to insomnia than others. These predisposing factors are
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compounded by precipitating events, resulting in acute insomnia, which in turn, is 
maintained by peipetuating cognitions and sleep disrupting behaviours after the severity of 
the precipitating stressor has lessened, resulting in a cycle of clironic insomnia. Spielman et 
al’s (1987) model has not been tested in its entirety, but has led to reseaidi examining 
psychological factors that may predispose an individual to develop clnonic insomnia.
Predisposing Factors
Both the ICSD-R and DSM-IV suggest a predisposition to light, easily disrupted sleep 
exists and the ICSD-R goes on to state that health anxiety (an aspect of neuroticism) is also 
a predispositional factor in insomnia.
Personality characteristics have been the most common area examined in relation to 
predisposing factors. Chaiacteristics such as perfectionism (Limdli, Broman, Hetta & 
Saboonchi, 1994), a vulnerability to worry (Hauii & Fisher, 1986), ambitiousness 
(Wexberg, 1949), neuroticism (Gau, 2000), and a vulnerability to depression (Hauri, 1983) 
have been identified.
However, other reseaichers examining personality traits in insomniacs and normal sleepers 
have found no specific personality constructs which differentiated between the groups 
(Bliwise, Bliwise & Dement, 1985; Roerhs, Lineback, Zorick & Roth, 1982; Salin-Pascual, 
Roelus, Merlott et al, 1992; Shealy, Lowe & Ritzer, 1980).
It has been suggested that examining personality constructs using clinical samples could be 
biased considering 70% of people with clnonic insonmia do not seek treatment (Gallup,
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1995). Further, Stepanski, Koshorek, Zorick et al (1989) found significantly higher scores 
on neuroticism, depression and hostility scales for those who sought treatment compared to 
those that did not. However, other researchers examining personality traits in insomnia 
with non-clinical samples have found significant differences, with non-clinical insonmiacs 
scoring higher on trait anxiety and neuroticism than self-defined good sleepers (Hyyppa, 
Ki'onliolm & Mattler, 1991; Morgan et al, 1989).
Boimet and Arand (1996) addressed the nature of the relationship between personality and 
insonmia by inducing insomnia sleep parameters on non-insomniacs and found mimicldng 
insonmiacs sleep patterns did not lead to similar personality profiles associated with 
reporting insomnia. Similaiiy, restricting the sleep of insonmiacs even fmther than 
hionnaF did not lead to higher scores on traits such as neuroticism (Boimet & Arand, 
1998). They conclude that specific ‘trait-like’ personality characteristics (i.e. neuroticism) 
can predispose an individual to clnonic insonmia.
Other predisposing indicators, such as past complaint of insonmia (Klink, Quan, 
Kaltenbom & Lebowitz, 1992), or a history of childhood sleep difficulties (Hauri & 
Olmstead, 1980) have been advanced, but are as yet under-researched.
Precipitating Factors
A stressful life event, either positive or negative has been the most implicated precipitating 
factor in insonmia reseai ch and is the primary focus of attention by the clinician (Spielman, 
Nunes & Glovinsky, 1996). In several studies, the most common explanation for the onset
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of insomnia has been shown to be a major life event such as bereavement or divorce (Kales 
& Vgontzas, 1992).
There are difficulties with this interpretation however. To date, no research has examined 
the linlc between insomnia and accumulated daily hassles and individual differences in 
stress tlnesholds are well docmnented (Steptoe & Appels, 1989). Research also indicates 
that many insomniacs cannot define a particular stressful life event pre-dating the onset of 
their insonmia (Roehrs, Zorick & Roth, 2000). Nevertheless, even if a stressful life event 
can be pinpointed to the onset of insonmia, stress perceptions have been shown to be 
poorly related to sleep disruption (Cernovsky, 1984) and experimentally manipulating pre­
sleep stress only minimally affects sleep-onset, and not overall sleep efficiency (Haynes, 
Adams & Franzen, 1981).
Given these findings, it is possible to conceive that another factor may moderate the 
relationship between a stressor (which can include accumulated daily hassles) and the onset 
of insomnia. Wliat may be more pertinent is the appraisal of the stressor, or the coping 
styles, strategies and other psychological resources employed to combat the stressor. These 
factors may be the true precipitators.
2.2.2 Perlstrom and Wickramasekera’s High Risk Model o f Threat Perception
Perlstrom and Wickramasekera (1998) suggests insonmia is like most other somatoform 
disorders, in that it is diagnosed by its symptom profile, usually characterised by 
physiological hyperarousal. Perlstrom and Wiclaamasekera go on to suggest that this 
physiological hyperarousal is caused by a perceived threat, which in itself is influenced by
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ail inteiplay between four predisposing characteristics; high hypnotic ability, high 
neuroticism, repression and a tendency to catastrophize. According to Perlstrom and 
Wicla*amasekera a trigger factor such as a major life event or an accumulation of daily 
hassles, beyond a ‘tolerance tlueshold', creates an initial perceived tlneat to the individual 
in the form of an initial sleep disruption.
The perceived tlireat is then maintained by predisposing factors, resulting in physiological 
hyperarousal. The way in which the predisposing characteristics maintain the threat 
perception is through their lowering of cognitive amusai thresholds and subsequent 
dysregulation of the parasympathetic branch of the Autonomic Nervous System. According 
to Perlstrom and Wickrainasekera, the transition from acute to chronic occuis when a tlireat 
perception is activated (by high levels of perceived stress) and reinforced in a cyclical 
fashion by the predispositional factors, without adequate social support or adaptive coping 
strategies to combat the perceived tlneat. Over time, the tlneat becomes conditioned by the 
cycling between low cognitive arousal tlnesholds and physiological hyperarousal.
Evidence for Perlstrom and Wicla'amasekera’s model is limited although relationships 
between insomnia and the personality constructs; neuroticism (Gau, 2000) and hypnotic 
ability have been shown (Wicla-amasekera & Atkinson, 1992; Perlstrom and 
Wiclnamasekera, 1998). Additionally, there is evidence suggesting the role of inadequate / 
maladaptive coping strategies in insomnia (Ellis & Cropley, 2001). However, little is 
known about the influence of catastrophizing and the effect of low social support on the 
development and maintenance of insomnia.
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2.3 MAINTAINENCE MODELS
Wliereas only two models exist which outline the progiession from an initial acute sleep 
disturbance to an increasing cycle of chronic insomnia, there have been several models 
which have been created to explain the circumstances surrounding the long terni 
maintenance of insomnia. These generally fall into tluee categories; behavioural, cognitive 
or integrative models (which include biological and circadian factors).
2.3.1 Behavioural Models
Spielman et al's Perpetuating Factors
Spielnian et aTs (1987) cumulative model (Figure 2.1) suggests the principles of classical, 
operant and social learning conditioning can perpetuate the course of clnonic insonmia in 
situational (bedroom enviromiient) and temporal (pre-bed behaviours) terms (Bootzin & 
Nicassio, 1978). Changes in bedtime routine and environment have been shown to relieve 
insonmia in some cases (Aber & Webb, 1986; Spielman, Saskin & Thoipy, 1987; 
Stepanski, 2000). hi experimental temis, however, this has not always been shown. 
Haynes, Adams, West et al (1982) attempted to examine the relationship between sleep- 
incompatible behaviours and sleep onset latency, but foimd no significant conelation.
In addition, sleep hygiene has shown little efficacy when used as a singular intervention 
strategy (Chesson et al, 1999; Zorick & Walsh, 2000) and no differences in sleep hygiene 
practices between sleep-onset insomniacs and normal sleepers have been found (Ellis & 
Cropley, 2001; Harvey, 2000a).
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One perpetuating factor has however, been consistently highlighted in relation to chronic 
insomnia, sleep-related cognition (Roelirs, Zorick & Roth, 2000). This area of research has 
produced three cognitive models of insomnia.
Figure 2.1: Spielman et al’s Cumulative Model
□  Perpetuating 
■  Precipitating
□  Predisposing
INSOMNIA
THRESHOLD
Pre Acute Early Chronic 
Morbid insomnia Insomnia Insomnia
2.3.2 Cognitive Models
Harvev’s Cognitive Model
Harvey’s (2002a) cognitive model (Figure 2.2) comes from an information-processing 
framework applied mainly to anxiety disorders (Salkovskis & Kirk, 1997). Beginning with 
the premise that distal (precipitating) factors are largely independent of proximal 
(perpetuating) factors, therefore proximal factors are seen as the focus of research.
Harvey suggests the maintenance of insomnia comes from the perception of a sleepless 
night or an actual deficit in sleep and evolves into daytime worry over getting to sleep and 
the effects of poor sleep on daytime functioning. This anxiety state ‘triggers’ the insomniac
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to selectively attend and monitor a multitude of internal (bodily sensation) and external 
(clock watching) sleep-related tlireat cues. Monitoring, according to Harvey, is the 
cognitive searching of bodily sensations for signs of oncoming sleep or delayed sleep, the 
seeking out of enviromiiental cues to confirm sleep onset delay (i.e. bedroom noises) or 
monitoring the clock to examine sleep onset and how much time for sleep is possible. 
Wicklow and Espie’s (2000) content analysis of insomniacs’ pre-sleep cognitions adds 
support to this aspect of the model. They found insomniacs significantly sought out and 
attended to both somatic signals and external enviromiiental noises. Monitoring, according 
to Harvey, leads to autonomic arousal and emotional distress at night and finally results in 
an increased estimation of perceived or actual sleep-deficit.
Hai'vey goes on to suggest that to deal with those worries and concerns, both daytime and 
night time safety behaviours are adopted, which lead to an exacerbation of the problem. 
Safety behaviours to deal with unwanted cognitive activity include thought contiol and 
imagery control.
Thousht Control
The role of intrusive thoughts and the subsequent use of thought control strategies to deal 
with them in insomnia is well documented (Borkovec, 1982; Gendron, Blais & Morin, 
1998; Lichstein & Rosenthal, 1980). In addition, when the suppression of pre-sleep 
cognitive activity has been experimentally manipulated, those told to suppress had longer 
sleep-onset latencies than non-supressors (Gross & Borkovec, 1982).
36
Few researchers have examined the individual contributions of the different forms of 
thought control in insomnia; namely distraction (focusing away from tire thought), 
punishment (self-chastisement for the thought), reappraisal (logical interpretation of the 
thought), worry (worrying about the thought), and social control (seeking support about the 
thought’s validity) (Harvey, 2001a). Harvey fomid that insomniacs were more likely to use 
distraction, reappraisal, and worry, as opposed to punishment and social control. However, 
to explain paradoxical effects, Harvey makes a distinction between suppression and 
replacement when distraction is used as a thought control strategy, believing suppression to 
be a negatively toned thought control strategy and replacement to be a positive one.
Figure 2.2: Harvey’s Cognitive Model
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However, Ellis and Cropley (2001) found that acute and cluonic insomniacs used different 
thought control strategies, that distraction (not separated into suppression and replacement) 
was related to not developing a case of chronic insomnia, and that the main strategies used 
by cluonic insomniacs were worry and punishment. This pattern of thought control use 
confomis to findings from reseaieh on other anxiety related disorders (Warda & Bryant,
1998). Further support for the role of thought contiol in the maintenance of insomnia 
comes from Watts, Coyle and East (1994). They found the pre-sleep cognitions of non­
worrying insomniacs focused on not sleeping, whereas worrying insomniacs focused on a 
diversity of topics.
Imagery Control
Harvey also suggests that unwanted cognitive activity can be visual as well as verbal. In 
this instance, imagery control has been shown to result in heightened physiological arousal 
(Borkovec & Hu, 1990; Borkovec, Ray & Stober, 1998; Freeston, Dugas & Ladouceur,
1996). It has also been demonstrated that the visual imagery of insomniacs tends to be 
catastrophic (envisioning the worst possible outcome), in that it is usually distressing and 
related to physical sensation and also relates to an increased subjective Sleep Onset 
Latency (Nelson & Harvey, 2003). Additionally, usmg replacement distraction visual 
imagery when faced with a visually catastrophic stimulus has been shown to be effective 
for insomniacs’ sleep patterns (Harvey & Payne, 2002; Means, Lichstein, Epperson & 
Jolmson, 2000).
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These safety behaviour strategies, according to Harvey, exacerbate dysfunctional beliefs 
about sleep and together feed back into negative cognitive activity, creating more anxiety 
and distress and vicious cycles of negatively toned cognitive activity night and day, 
irrespective of subjective or objective sleep attainment.
Harvey’s cognitive model can be used to partially explain the existence of individuals who 
complain of insonmia but sleep well. Findings such as excessive cognitive activation being 
linlced to greater discrepancies between subjective and objective measurements of sleep 
(Coates et al, 1983) and negative information processing leading to longer perceptual 
discrepancies of sleep onset (Borkovec, Lane & Van Oot, 1981) support Harvey’s model. 
Additionally, the model can be used to explain McCami and Stewin’s (1988) findings that 
worry and prefen ed length of sleep were positively coiTelated.
However, in a recent study, intrusive thoughts and avoidance behaviours were not strongly 
related to depression severity or subjective sleep quality, only objective sleep latency (Hall 
et al, 1997). Similarly, Bonnet and Arand (1998) found no increases in subjective anxiety 
after a period of poor sleep in 10 insomniacs. These findings together suggest that thought 
control does play a role in insomnia but may not lead to or exacerbate further cognitive 
activity directly (as in Harvey’s model). Another difficulty with Harvey’s model is the link 
between sleep-related dysfunctional beliefs, safety behaviours and excessive cognitive 
activity. It would appear implausible for safety behavioms such as the use of reappraisal to 
deal with unwanted cognitive activity to exacerbate levels of dysfrinctional thinking 
regarding sleep. Similarly, suggesting that safety behaviours do nothing to disconfimi 
sleep-related dysfunctional beliefs is tautological and therefore untestable. Moreover, 
Harvey’s (2002b) study of safety behaviours used sleep-related dysfimctional beliefs as a
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way of discovering the existence and types of safety behaviours and therefore the link 
between them is spurious as it was explicitly generated from responses on the dysfunctional 
beliefs scale. This conceptual link also makes a counter-empirical claim, suggesting that 
beliefs relate directly to behaviour.
Evidence supporting the whole model is limited, although general anxiety and wony have 
been linked to sleep disturbance, using polysomnography, although the sample size was 
small, N = 30 (Fullern et al, 1997). Additionally, in accordance with Harvey’s model, 
several researchers have found that insomniacs misperceive and subsequently report being 
awalce when they are objectively asleep (Mercer, Bootzin & Lack, 2002; Perlis, Smith, Orff 
et al, 2001) and this is influenced by the perceived severity of the sleep deficit and levels of 
depression (Vanable, Aikens, Tadiraeti et al, 2000).
Navon’s Perceptual Evasion Model
According to Navon (1994) insomniacs will invariably attempt to control imwanted sleep- 
related thoughts (cognitive evasion). However, he believes expending high levels of 
cognitive energy keeping unwanted thoughts from focal attention causes a paradoxical 
effect. This occurs because, before the imwanted thought can be moved from focal 
attention to peripheral, it has to be cognitively attended to first. If the thought has 
significant personal relevance or would create high anxiety if it fails in being moved, more 
energy is required to make the transition, and the amount of energy available is mediated 
by stress, preoccupation, absent-mindedness and confidence levels.
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Even if the unwanted thought is moved from focal to peripheral, Navon suggests the 
unwanted thought has only been moved further away from focal attention and can still be 
triggered by a stimulus such as a related thought. Therefore, Navon suggests that cognitive 
evasion will only be successful if the unwanted thought is consciously far from any 
enviromiiental or cognitive triggers.
In addition, Navon outlines the concept of perceptual evasion; he states that expectation of 
a particular cognitive or environmental stimulus (i.e. noise) will create a process where the 
senses will actively seek out the stimulus and will only terminate on completion, leading to 
a form of hyperarousal. On a physiological level, our bodies may respond to the effects of 
perceptual evasions, by activating the Central Nervous System, leading to an inappropriate 
psychogenic (psychologically created physiological change) response.
He further suggests that any ‘lay intervention’ (trying harder to suppress or modify 
imwanted thoughts or sensation seeking) leads to failure because this process is not a 
natural automatic response, and leads to cognitive interference, misinteipretation or 
catastrophizing of the stimuli, or bodily sensation.
Overt attention to bodily sensations has been shown to interfere with normal fimctioning 
and subsequent interpretation (Padgett & Hill, 1989; Pemiebaker, 1982), and has also been 
linlced to catastrophizing and increased anxiety in anxiety-related disorders (Cioffe, 1998). 
However, the perceptual evasion and cognitive evasion dimensions of Navon's model are 
as yet largely imtested.
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Fichten and Libmaii’s Cognitive Model
Fichten and Libman’s (1991) model is the only model tliat has been specifically applied to 
the problems associated with late-life insomnia, namely, sleep maintenance problems as 
opposed to sleep onset problems. Fichten and Libman’s (1991) model (Figure 2.3), like 
Harvey’s, focuses on the causal mechanisms, which affect and maintain night time distiess 
leading to a sleep complaint. The model begins with the premise that nocturnal awakenings 
are a natural phenomenon for older adults but only some older adults report insomnia. 
According to Fichten and Libman, during nocturnal awakenings insomniacs engage in 
negatively toned cognitive activity and negative self-statements whereas normal sleepers 
do not. This negative cognitive activity is then compounded by maladaptive sleep-related 
behaviours and a perceptual preoccupation with sleep-onset time dragging. This night time 
distress then translates into both an objective and subjective complaint of insomnia.
The model also suggests the influence of the anxious / wonying personality style and 
daytime ‘psychological adjustment’ to further mediate the frequency and negativity of 
nocturnal awakenings. Fichten and Libman found evidence for differences between good 
sleepers and poor sleepers on psychological adjustment, with poor sleepers being less well 
adjusted, reporting more negative affect and more liable to report negative cognitive 
arousal (Fichten, Libman, Bailes & Alapin, 2000; Libman, Creti, Amsel et al, 1997). 
However, Fichten and Libman’s cognitive model does not outline the influence of sleep- 
specific daytime factors on nighttime sleep. Additionally, where Fichten and Libman 
suggest tliat psychological factors influence the frequency of nocturnal awakenings and 
subsequent negatively toned cognitive activity, they do not account for the effects of this
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negative cognition on sleep onset or coping strategies and styles, which may exacerbate the 
problem.
Figure 2.3: Fichten and Libman’s Cognitive Model
BEHAVIOURS
maladaptive
NOCTURNAL AWAKENINGS
COGNITIONS 
negative 
T
AFFECT
distress
PERCEPTION 
time dragging
OBJECTIVE SUBJECTIVE
findings of complaint of
insomnia insomnia
The existing cognitive models could offer a better understanding of the role of msomnia in 
vulnerable gr oups such as older adults and the chronically ill, in that a cognitive dimension 
of insomnia gives weight to tire findings that more illnesses are identified by insonmiacs 
than non-insomniacs irrespective of actual symptom profile (Arnede et al, 1994). In 
addition, where organic disease alone cannot explain the high prevalence of sleep disorders 
associated with age and illness (Cholaoverty, 2000; Hyyppa & Kronholm, 1989), cognitive 
interpretation may be an important factor. For example, where Harvey discusses the 
influence of negative imagery on insomnia, research also indicates that people reporting 
high health arrxiety suffer from cognitive images detailing ilhiess, death and the negative 
psychosocial consequences of illness (Wells & Hackman, 1993). More broadly, the 
cognitive models are similar in their inclusion of cognitive processes in the fr equency, and
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evaluations of sleep-related intrusive thoughts; sleep timing misperceptions and 
environmental monitoring.
However, the main criticism of the cognitive models is that they have tended to under 
represent or ignore the role of physiological processes involved in the initiation and 
maintenance of a sleep disturbance tluough the endocrine and immune systems and the linlc 
between physiology and psychology. What is known is that acute insomnia (stress and 
sleep deprivation) produces significantly negative neuroendocrine responses (increased 
cortisol secretion, decreased body temperature, decrease in plasma glucose: Leproult, Van 
Reeth, Byme et al, 1997). Therefore, a physiological response model, which integrates 
physiology and psychology, may be a viable alternative, or at least add another dimension 
to an understanding of the progression of insomnia.
2.3.3 Integrative Models
Morin’s Microanalvtic Model
In 1993, Morin attempted to combine the many different perspectives on chronic insomnia 
with his microanalytic model (Figure 2.4). He suggested that five bi-directional factors lead 
to and maintain a self-fulfilling prophecy of insomnia 1) Hyperarousal, 2) Dysfunctional 
cognitions, 3) Next day consequences, 4) Inappropriate sleep habits and 5) Having 
insomnia.
Morin’s model must surely be seen as a framework, as opposed to a model, as no 
quantitative or qualitative value is assigned to each factor and there is no mention of
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causality, moderating or mediating relationships (Haynes & O’Brien, 1990) thus creating a 
tautology. Additionally, Morin links several dispai’ate aspects of sleep-related cognition 
together without suggesting where each fit in the daily cycle of insomnia. For example, 
rumination is thinking about a past event whereas worry pertains to a future event. 
However, the suggestion that insomnia is a self-fulfilling prophecy fits with both Harvey’s 
and Fichten and Libman’s models, in that, these researchers suggest subjective reports of 
insomnia are as important, and may be a precursor to, objective insomnia. Further, the 
model does provide a preliminary understanding of the linlc between psychological, 
behavioural and physiological factors.
Figure 2.4: Morin’s Microanalytic Model
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Limdh and Brom an’s Interactive M odel
An alternative framework has been proposed by Liindh and Broman (2000) (Figure 2.5). 
They suggest insomnia is a product of the interaction between ‘sleep interpreting’ and 
‘sleep interfering’ factors. Sleep interpreting factors are outlined as psychological 
characteristics that influence the way in which individuals rationalise their sleep pattern 
and the daytime consequences associated with poor sleep. They go on to cite possible sleep 
interpreting characteristics such as “ ...personal standards, attitudes, beliefs, and fears...” 
(Lundh & Broman, 2000 pp 299).
Conversely, sleep interfering factors are events that could disrupt normal sleep. These 
factors include stressful life events, emotional conflicts, negative conditioning, and 
depression. If these dysfunctional personal standards, attitudes and beliefs are activated 
during a stressful life event, this according to Lundli and Broman will result in cycling of a 
sleep disturbance, possibly from an acute to chronic phase.
Lundh and Broman (2000) go on to suggest that these sleep interfering processes lead to 
higher levels of physiological, cognitive, or emotional arousal possibly tlnough three 
routes. Insomnia is a result of an existing low arousal tlireshold, the insomniac reacts to 
stress with increased responsiveness, or the insomniac reacts with slower habituation after 
arousal. Of these tluee suggestions, the first (insomnia is a result of a low arousal tlueshold 
i.e. hyperarousal) has received most attention.
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F igu re 2.5: Lundh and Brom an’s Intergrative M odel
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Vgontzas, Tsigos, Bixler et al (1998) found a positiye correlation between objectiye sleep 
disturbance and actiyity on the sympathetic system and hypothalmic-pituitary-adrenal axis. 
Leading to the conclusion that insomnia is a Central Neryous System hyperarousal disorder 
(The Endocrine Society, 2000).
In addition, Morris, Salmon, Steinberg et al (1990) fomid in comparison, insomniacs 
demonstrated less cyclical yariation in body core temperature during daytime and night­
time compared to normal sleepers, and Bomiet and Arand (1995, 1997, 1998) found
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insomniacs had elevated heart and metabolic rates in comparison to normal sleepers. In 
intei*vention temis, researchers have shown that lowering physiological arousal leads to 
both subjective and objective improvements in sleep (Borkovec, 1982; Morin & Kwentus,
1988).
However, others argue that factors such as social support can also mediate physiological 
responses throughout the 24hour-sleep/wake cycle (Carels et al, 1998). Similarly, Nicassio, 
Mendlowiiz, Fussell and Petras (1985) found cognitive arousal related more to sleep-onset 
insomnia than somatic arousal. Lichstein and Famiing (1990) took this further by 
experimentally inducing stress, leading to physiologic arousal in insomniacs and normal 
sleepers, but foimd no differences in muscle tension. Also, in most cases of insonmia there 
ar e no verifiable physiological indices of excessive daytime sleepiness (Shneerson, 2000).
Cognitive Hvperarousal
Kuisk, Beifelson and Walsh (1989) found support for the cognitive hyperarousal model 
with objective insomniacs. They had more frequent cognitive intrusions, of increasing 
negativity, than both controls and subjective insomniacs. However this study only 
examined 24 people over one night and must therefore be viewed cautiously. An additional 
consideration is that insomniacs will naturally have more cognitions as they are awake for 
longer (Sanavio, 1988).
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Emotional Hvperarousal
The emotional hyperarousal model suggests it is the content and affective valence of 
cognitions that maintains insomnia, not specifically the amount of cognitions. These 
emotion laden cognitions focus on unrealistic expectations of sleep, catastrophic 
consequences of sleep deprivation and the catastophising of daytime stressors (Wliite & 
Nicassio, 1990; Rubman, 1991). It has also been documented that those who are 
emotionally reactive to stress take longer to achieve sleep (Waters et al, 1993). However, 
there is little experimental evidence on emotional hyperarousal.
In essence, Lundh and Broman’s model goes back to Spielman et al’s cumulative model, in 
that sleep interpreting factors can be equated to the predisposition dimension of the model, 
whereas sleep interfering factors can be seen as the precipitating and perpetuating 
dimensions. However, this model is more comprehensive than the cumulative model as it 
incorporates elements from each of the other models. For example, where Haiwey’s 
(2002a) cognitive model suggests an examination of daytime cognitions regarding sleep, 
Lundh and Broman (2000) also stress the importance of daytime functioning.
There are dr awbacks to the model however. The framework of the model does not indicate 
which processes lead to each type of hyperarousal, cognitive, affective or physiological or 
the interactions between them. Lichstein and Rosenthal (1980) attempted to examine this 
issue by examining levels of somatic interpretation against cognitive intrusion using self- 
reports. Although they found cognitive intrusion more important than somatic 
interpretation, chronic insomniacs employed both strategies. Additionally, the processes 
that could possibly extend between interfering and interpreting factors such as thought
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control; social support and cognitive evasion have not been hilly explored within the 
model.
Moreover, the use of perfectionism in the model is questionable as it only relates to the 
appraisals of sleep. It is unlikely that perfectionism would have a singular pathway, as there 
would need to be a balance between perfectionistic appraisals of sleep and beliefs about the 
damaging consequences of poor sleep in order to cause the distress, which translates the 
negative appraisals of sleep to the complaint of insomnia. Therefore, perfectionism would 
more likely be linlced with sleep attributions and dysfunctional beliefs in order to have an 
emotional impact on the appraisal process.
Additionally, Lundh and Broman’s model offers no explanation for the interrelationsliips 
between, or changing temporal relationships in, cognition, emotion, physiology and 
behaviour, resulting Itom a period of sleep disruption. They also suggest that the 
interpreting factors ar e stable and not amenable to change. However, it has been shown that 
factors such as health anxiety, levels of social support, and depression can lead to changes 
in attitudes, beliefs, and personal ideas regarding a chronic condition over time 
(Asmundson, Taylor & Cox, 2001).
Esnie’s Bionsvchological Model
Espie's (2002) model (Figure 2.6) begins with the premise that normal sleep is a biological 
function, regulated by two default mechanisms, the circadian rhythm and sleep 
homeostasis, hi temis of sleep homeostasis, Espie suggests that a specific internal (and
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involuntary) drive for sleep regularity and sleep efficiency exists which interprets internal 
and external cues to manage the need for sleep.
According to Espie, both the circadian rhythm and sleep homeostasis are protected by 
'plasticity' and 'automaticity'. For normal sleepers 'plasticity' works by absorbing the effects 
of psychosocial or environmental events which could affect the sleep / wake cycle, thus 
retaining the harmony of both the circadian and homeostatic diives, leading to the self­
perception of good sleep. Automaticity on the other hand, refers to the passive and 
'involimtary' responding to internal or external cues by the sleeper that afford good sleep.
These two protective agents not only respond to external triggers and events, but also direct 
internal forces to combat the four main antagonists of sleep disruption. These include, 
negative sleep stimulus control (reinforcing factors in the sleep enviromnent which inliibit 
sleep), inliibited physiological de-arousal, inliibited cognitive de-arousal, and daytime 
facilitation of night time sleep.
In normal sleepers, according to Espie "...there is insufficient mental, behavioural or 
physiological inhibition to impair the automaticity and plasticity of sleep." (Espie, 2002 pp 
22). hisomnia occurs when a stressfiil life event, usually during a period of heightened 
emotional arousal, destabilises the homeostatic or circadian drives by maintaining levels of 
arousal in the body at a time where it should naturally be reducing, thus inliibiting sleep.
Espie goes on to suggest that both problems of pre-sleep cognitive intrusion and physical 
tension will not occur in normal sleepers, even when a 'bad night' occuis, because both
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plasticity and automastcicty minimise the impact of the sleepless night in cognitive 
(attributional) and physiological temis.
Figure 2.6: Espie’s Biopsychological Model
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Espies' model encompasses many of the underlying causal factors outlined by the other 
models of insomnia. Indeed, Espie begins by outlining his model in relation to Spielman et 
al's (1987) cumulative model. He incorporates the idea of predispositional factors, as being 
able to influence the emotional impact of a stressful life event. However, he does not 
indicate what these predispositional factors could be. Similarly, he suggests that the 
inhibition of cognitive de-arousal is created by perfomiance anxiety, negatively toned 
cognitive activity, and attempting too hard to sleep, however, he also states that a further 
investigation of "...the inter-relationships between sleep quality, cognitive arousal, 
dysfunctional beliefs, attributional eiTor, attention bias and affect..." in relation to the 
model is needed. However, the most contentious claim that Espie makes is that it is an
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inability to de-ai'ouse as opposed to a hyperarousal that causes insomnia and has yet to be 
tested.
Perlis. Giles, Mendelson, Bootzin and Wyatt’s Neurocognitive Behavioural Model
Perlis et al’s model (1997) begins by addressing four main paradoxes in sleep research. 
Primarily, insomniacs perceive themselves awake when if fact PSG shows them to be 
asleep, the incongruity between subjective and objective measures of sleep latency and 
sleep efficiency, the differences between subjective reports of hypnotic medication and the 
actual effects of hypnotic medication on the insomniac, and finally, the limited effect 
hypnotic medication has on EEG recorded sleep.
The behavioural component of Perlis et al’s model expands upon Spielman et al’s model, in 
that it recognises a series of biopsychosocial predisposional characteristics such as 
personality, physiological hyperarousal or hypersensitivity and social influences such as 
bed partners can exacerbate the influence of an initial sleep problem during a sleep 
disruptive precipitating event such as an illness (Figure 2.7). This event leads the 
individual to adopt behavioural coping strategies to deal with the initial loss of sleep 
associated with the stress, namely spending excessive time in bed and increasing the 
amount of time spent in bed. These behavioural coping strategies however decrease sleep 
efficiency and lead to conditioned arousal during noiinal sleep periods, which maintains the 
insomnia.
However, the neurocognitive aspect of the model suggests that the conditioned arousal is 
neither cognitive nor somatic, as previously conceptualised, but cortical, an element of
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both. This cortical arousal is evidenced by high EEG activity at bedtime and increases Üie 
capacity and frequency for ‘sensory processing’, ‘information processing’ and ‘formation 
of long-term memory’. The increased sensory processing, information processing and 
formation of long-term memory leads the insomniac to process sensations, information and 
create memories whilst sleep, thus increasing the perceptual inliibition of sleep onset and 
perceptual increase in nocturnal awakenings.
Figure 2.7: Perlis et al’s Neurocognitive Behavioiual Model
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Perils and colleagues go on to suggest that hypnotic medications reduce the capacity for 
sensory and information processing and lead to mesograde amnesia. Thus, the insomniac 
will still retain the same level of sleep as before but not perceive himself or herself, or
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recall, being awake. This being the case, differentiating subjective and objective 
insomniacs becomes meaningless as both will misperceive time of sleep onset, frequency 
and duration of nocturnal awakenings and overall sleep efficiency.
The suggestion that insomniacs still perceive themselves awake when asleep has been 
tested and shown to be the case (Edinger & Fins, 1994; Mercer et al, 2002). Additionally, 
the suggestion that insomniacs process information and create memories whilst asleep was 
also upheld; insomniacs recalled significantly more nouns spoken to them during sleep- 
onset than normal sleepers (Perlis et al, 2001). Additionally, Hart, Morin and Best (1995) 
suggest that perceptions of sleep time were the best determinants of subjective reports of 
insoimiia in older adults.
2.4 CONCLUSIONS
Overall, each model provides a clear rationale and empirical evidence for the inclusion of 
each factor in their respective models and there are definite similarities between them. All 
the models discuss the role of arousal in the maintenance of insonmia. Similarly, each 
model discusses the importance of cognitive tlu'esholds being changed or challenged and 
creating cognitive intrusion which facilitates sleep difficulties and to some degree, how 
thought control / coping techniques used to deal with the cognitive intrusion can negatively 
influence sleep. Predispositional factors, when discussed in the models, tend to focus 
around personality, specifically neuroticism and worry or specific contributors to 
neuroticism such as perfectionism. Additionally, there is a general concordance within the 
models aiound stress and major life events being the precipitating factor.
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Again, there appears a concordance on four other main factors within the majority of the 
models, which fits well with the existing literature; the importance of sleep appraisal in the 
self-defining as an insomniac, the subsequent self-fulfilling prophecy of insomnia and the 
cyclical fashion in which the factors involved in the maintenance of insomnia interact, 
usually through anxiety. It is within these similarities that a fiamework of the initiation, 
development, progression and long-term maintenance of insonmia should be placed.
Additionally, maladaptive sleep habits and sleep-inhibiting stimulus appeal* in all but two 
of the models, even though their role in insomnia is questionable (Ellis & Cropley, 2001; 
Harvey, 2001a). Therefore, sleep hygiene should be examined within a framework of 
insomnia even if to disconfirm its relevance. However, it is the definitions of factors within 
the models and their relationships that tend to differentiate the models most. Wliere Harvey 
discusses attentional biases, Navon outlines perceptual processes and Perlis et al 
incorporate several fonns of information processing. Similarly, distress is conceptualised 
differently within each of the models even though they tend to agree that the distress 
follows on fi'om a perceived / actual poor night’s sleep and precedes pre-sleep. Where 
Fichten and Libman discuss affect distress, Perlstrom and Wiclcramasekera suggests 
‘anxiety promoted tlneat’, Espie suggests affect regulation and Harvey and Navon discuss 
anxiety distress. Only Morin makes a distinction between rumination anxiety over a 
perceived poor night’s sleep and pre-sleep worry stress.
hi teiins of empirical evidence for each of the models, none have been tested in their 
entirety and many of the proposed linlcs between components have not been tested; with the 
main exceptions being confirmed links between excessive cognitive activity (both 
cortically and psychologically) and sleep disturbance (Ansfield, Wegner & Bowser, 1996;
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Van Egren et al, 1982) and increased stress responsivity (elevated metabolic and autonomic 
rates and self reported stress levels) in sleep disturbance (Van Reeth et al, 2000) which fit 
with all the cuiTent models of insomnia. However, components contained within each 
model have been shown to be associated with a complaint of insomnia. Differences 
between insomniacs and normal sleepers on sleep-related dysfunctional attitudes and 
beliefs (Morin, Stone, Trinlde et al, 1993), stress (Friedman, Brooks, Bliwise & Yesavage, 
1993; Friedman, Brooks, Bliwise et al, 1995) anxiety (Adam, Tomeny & Oswald, 1986), 
the use of negative coping sti'ategies (Ellis & Cropley, 2002; Har vey, 2001) and insomnia 
self-firlfilling prophecies (in the form of causal attributions) (Espie et al, 1989), have been 
consistently reported.
Additionally, improving the sleep of insomniacs tlnough a variety of cognitive and 
behavioural intervention programmes has resulted in reductions in anxiety levels (Viens, 
De Koninck, Mercier, St Onge & Lorrain, 2003) and levels of sleep-related dysfunctional 
thinldng (Edinger, Wohlgemuth, Radtke et al, 2001; Morin, Blais & Savai'd, 2002; Pat- 
Horenczyk, 1998). Furthermore, although data on daytime catastrophizmg (from Haiwey’s, 
Perlstrom and Wiclaamasekera’s and Morin’s models) is limited (Harvey, 2003), 
insonmiacs report significant negative daytime effects, including increased reports of 
declining psychological health and increased fatigue, irrespective of the amount of sleep 
obtained (Fitchen et al, 1995).
hi terms of personality Bonnet and Arands’ (1996; 1998) findings support the inclusion of 
personality (more specifically neuroticism and its subcomponents) in the models put 
foiward by Perlstrom and Wicla-amasekera, Lundh and Broman, Spielman et al.
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Other factors contained within the models have not shown consistency and as such should 
be examined cautiously within a model of insomnia but not ruled out altogether. As 
mentioned earlier, sleep hygiene has not been shown to differentiate insomniacs from 
normal sleepers but underlying mediators and moderators have not been identified and 
studied empirically.
It is also important to note how each of the authors of the models have defined insomnia as 
tliis may have implications for the components contained within their models and their 
utility in predicting the causes and consequences of late-life insomnia. Even though few 
authors explicitly state the diagnostic features used to define insomnia within their models, 
broad conclusions can be made. Spielman et al, Peiistrom and Wiclcramasekera and Perils 
et al are working fi'om the diagnosis of psychophysiological insoimiia under the ICSD-R 
(although Perils et aPs model also accounts for Sleep State Misperception). Harvey and 
Navon conceptualise insomnia from the DSM-IV criteria for primary insomnia and Espie’s, 
Morin’s and Lundh et al’s models fit with the AASM’s recommendation of a subjective 
complaint of insomnia that causes significant distress.
Most of the authors of the models have placed little emphasis on physical factors in the 
maintenance of insomnia, and as such, made an implicit distinction between primary 
insomnia and secondary insomnia, focusing heavily on insomnia umelated to illness. Only 
Espie’s and Perils et al’s models suggest amplification in vulnerability to develop insomnia 
or increased insomnia severity due to illness. This neglect of co-morbid insomnia in the 
models is problematic to the study of late-life insomnia as co-morbid insomnia is common 
within older adults (Foley et al, 1995).
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Only Perils et al’s model differentiates sleep onset from sleep maintenance insomnia 
suggesting alternative pathways and with the exception of Fichten and Libman’s model, the 
cognitive models (Harvey, Navon) are weighted toward sleep onset insomnia. This again is 
limiting the applicability of these models to late-life insomnia as sleep maintenance is a 
significant problem for older adults (Bliwise, 2000).
2.4.1 A Model Specifically for Late-Life Insomnia
Given the operational definitions of insomnia provided under each of the models and the 
additional vulnerabilities for the development of insomnia in older adults such as changes 
in endocrine and circadian factors, increased ill health (including clironic pain), use of 
medication, and multiple losses / stressors, a model of insonmia specific to older adults that 
accounts for those additional factors should be tailored around the existing models.
The only model that addresses the sleep-triggers associated with ageing is Fichten and 
Libman’s cognitive model. This model contains many of the factors described by the other 
models such as cognitive hyperarousal, maladaptive sleep habits, preoccupation with time 
and affective distress and also begins from the perspective that impaiiinent of homeostatic 
and circadian regulation may be the root cause of sleep loss, as in Espie’s model. 
Additionally, it does suggest the influence of personality on sleep after a stressful life event 
and does not put a boundary between subjective and objective insomnia. However, the 
model is limited in its exclusion of the relationship between sleep and daytime cognition 
(Bastien, Fortier-Brochu, Rioux et al, 2003; Criocco, Simonsick & Foley, 2001; Edinger, 
Glenn, Bastian & Marsh, 2000) and non-inclusion of factors known to be important in late- 
life insomnia such as sleep-related dysfunctional beliefs and cognitive coping stiategies. 
Additionally, the scope of late-life insomnia extends beyond nocturnal awakenings to
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include insomnia due to illness and subsequently medication usage, early morning 
awakening, sleep onset difficulties (although to a lesser extent than younger insomniacs) 
and the cumulative effect of having insomnia and using hypnotics. Accordingly, a model 
for late-life insomnia was developed for this thesis, and is presented in the next chapter.
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CHAPTER THREE 
A PROPOSED COGNITIVE CONSOLIDATION MODEL OF 
INSOMNIA
3.1 INTRODUCTION
This chapter outlines a proposed model of the initiation, development and maintenance of 
insomnia specifically for older adults. The model incoiporates elements from the past 
theoretical models of insomnia as well as empirical findings leading to the self-labelling as 
an insomniac. It also offers an explanation for some of the contiadictory and often 
equivocal findings traditionally reported in sleep research.
In relation to Spielman et al’s (1987) cumulative model, the proposed model adopts the 
framework that insomnia is deteiinined at predispositional, precipitating, and peipetuating 
levels. However, where tire cmnulative model suggests precipitating stressors create a 
period of anxiety resulting in acute insomnia, the proposed model suggests that the stressor 
can be perceived or actual and that it is the maladaptive cognitive strategies used to cope 
with the resultant anxiety that aie the real precipitating factors. Moreover, where the 
cumulative model outlines cognitive and behaviomal perpetuating variables, the proposed 
model suggests that behaviours only mediate the relationship between acute and clironic 
insoimiia but the most important factor is how the strategies used to control disturbed sleep 
fail and result in the creation of causal attributions.
This proposed model also di'aws upon cognitive aspects fr om the models outlined by Morin 
(1993), Harvey (2002a) and Navon (1997), in that, it emphasises how cognition and
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rumination can affect sleep tluoughout the 24-hour cycle. Also, where the cognitive models 
place importance on the interpretation of a sleep episode in the cycling of clu'onic 
insonmia, the proposed model further advances this idea to suggest ‘sleep catastrophizing’ 
as the possible maintainer. In addition, where Harvey suggests that the actual sleep attained 
is unimportant to the self-labelling process, just the intei*pretation of it, the proposed model 
agrees and suggests the process underwhich this occurs.
3.2 THE COGNITIVE CONSOLIDATION MODEL OF INSOMNIA
3.2.1 The Initial Trigger
The begimiings of a sleep disturbance have traditionally been attiibuted to increasing 
psychological and physiological arousal following a stressful life event (Boimet & Arand, 
1995; Spielman, Caruso & Glovinsky, 1987; Spielman, Nunes & Glovinslcy, 1989). During 
a stressor it is not unusual for the stress to result in a period of acute sleep disruption, as 
can be seen in studies of the recently bereaved (Hall et al, 1997), those diagnosed with a 
clironic illness (Cholcioverty, 2000; Katz & McHomey, 1998) or after other stressflil life 
events (Carter & Chang, 2000; Healy, Kales, Monroe et al, 1981; Sutton, Moldofsky & 
Badley, 2001). hi fact, sleep disruption is featured as a diagnostic symptom in many 
psychometric assessment devices for a variety of psychological and physiological 
conditions (Richai'dson, 1997) including as an index of Quality of Life (Skevington, 2000). 
However, other researchers have found that significant amoimts of insomniacs caimot 
define a specific stiess ‘tiigger’ preceding their sleep disorder (Ceiiiovsky, 1984; Monlc, 
Reynolds, Machen & Kupfer, 1992). One explanation for this may be that lay perceptions 
of what constitutes a stressor are generally perceived as a negative life event, whereas a
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stressor could be a positive event such as a graduation or birthday party (Zorick & Walsh, 
2000).
However, due to these equivocal findings it is suggested that the ‘trigger’ stressor does not 
necessarily have to be an actual event, rather a perceived stressor moderated by 
predisposing factors. Under the cognitive consolidation model of insomnia therefore, there 
are two entry points from which a stressor could lead to an initial period of sleep disruption 
(Figure 3.1), an indirect entry (Entry point 1) or a direct entry (Entry point 2).
Figure 3.1: The Two Entry Points
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3.2.2 Entry Point 1
From entry point 1, predispositional factors create a vulnerability to a perceived stressor 
(low level stressor) or exacerbate the negative appraisal of an actual major life event (high 
level stressor). In line with this, Roffwarg and Erman (1985) suggest that a pre-existing 
vulnerability to stress is a risk factor for acute insomnia. In research terms the trait 
‘neuroticism’ has been widely associated with high emotional reactivity and poor 
adaptation to stress, as well as the most likely personality trait relating to somatic distress 
and misinterpretation of physical sensations during a period of stress (McCrae & Stone,
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1997). Additionally, neuroticism has been shown to affect levels of stress inespective of 
objective verification (Clark & Watson, 1991, Costa & McCrae, 1986; 1987).
In the proposed Cognitive Consolidation Model therefore, a highly neurotic individual is 
most likely to appraise a stressor as more catastrophic, perceive their situation more 
negatively and demonstrate higher levels of umealistic thinldng, leading to a high level of 
perceived stress (Cox, Borger, Taylor et al, 1999). It has also been shown that both 
improvements (Bliwise, Friedman, Nekich & Yesavage, 1995) and decrements to the sleep 
patterns of insomniacs do not change scores on measures of neuroticism (Bomiet & Arand,
1998), flirther suggesting that neuroticism is a predisposing factor.
However, with older adults, a further predisposing vulnerability exists due to 
clu'onobiological and homeostatic changes which not only result in changes to normal sleep 
architecture (Dijk & Czeisler, 1994, 1995) but also result in a higher cortisol release, 
impairing normal adaptation to a stressor (Van Cauter, Leproult & Kupfer, 1996). 
Additionally, the progressive decay in the hypothalamo-pituitary-adrenal axis, associated 
with normal ageing, mimics the exposure to cluonic stress, adding a fruther vulnerability to 
sleep fragmentation and disruption (Guldner, Schier, Freiss et al, 1997; Van Reeth, Weibel, 
Spiegel et al, 2000).
3.2.3 Entry Point 2
The second entry point is the stress caused directly by a major life event. In this instance 
the influence of predispositional factors affecting the appraisal of the stressor (such as 
neuroticism) are of less importance, as it is the impact of tire stressor that is the factor that
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relates to the level of stress perceived. More specifically for older adults, it has been 
suggested that this group is more likely to suffer multiple major life events in the form of 
loss (spouse, health, independence, income or self-esteem) than younger people, leading to 
higher rates of stress (O’Brien-Counihan, 1997; Reynolds III, Hoch, Kupfer et al, 1993).
This explanation can be used to explain the contradictory empirical evidence suiTounding 
personality as a predispositional factor in insomnia. In the Cognitive Consolidation model 
the influence of personality on acute insomnia is largely moderated by the perception of the 
trigger stressor and as such the effects of neuroticism (a low tlneshold of stress tolerance) 
will only be transparent in some cases. Conversely, where there are contradictory findings 
over the existence of a precipitating stressor leading to a period of acute insomnia, this 
model contends that the event does not always have to be major, only perceived as such, 
either directly or as a result of appraisal modified by neuroticism.
3.2.4 The Employment o f Cognitive Coping Strategies
Irrespective of the entry point, the resulting levels of perceived stress create a need to 
process large amounts of emotional information (Bums & D ’Zurilla, 1999). If the 
infomiation is successfully processed then the stress will reduce, however, if the cognitive 
load is not successfully processed then sleep-inliibiting rumination occurs (Harvey, 2002a; 
Navon, 1994). It is at this point that the individual employs a cognitive coping strategy to 
attempt to successfully process the emotionally laden information. For this task, the 
specific cognitive coping strategy employed determines whether stress levels are reduced, 
to aid recovery, or whether the result is a period of sleep disturbance, usually characterised 
as ‘acute insomnia’.
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At this point, a flirther vulnerability for older adults exists because the reductions in Slow 
Wave Sleep, which ai'e seen in nomial aging, can also influence the success or failure of 
employing a cognitive coping strategy. Reductions in SWS have been shown to result in 
reduced cognitive performance (Crenshaw & Edinger, 1999), in particular via a reduced 
ability to process emotional information (Edinger, Glenn, Bastian & Marsh, 2000).
Research suggests that there are five possible cognitive coping strategies that could be 
employed to deal with processing unwanted, emotionally laden, cognitions (Clark & 
Purdon, 1995, Reynolds & Wells, 1999) and can be measured using the Thought Control 
Questiommire (TCQ).
WOITV
WoiTy is a cognitive coping strategy that involves reviewing the emotional material then 
ruminating over the negative consequences of the stressor without any constructive analysis 
or input. Consequently, worry has been shown to inliibit the successful emotional 
processing of tlueatening information, resulting in anxiety (Peasley-Miklus & Vrana, 
2000).
In terms of the effect of wony on sleep architecture, Watts, Coyle and East (1994) found 
that worrying insomniacs demonstrated longer sleep onset latencies and more night time 
arousals than non-worrying insomniacs.
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Pimishiiient
Puiiislunent, broadly defined, is when an mdividual will chastise himself or herself for not 
being able to successfully process their unwanted thoughts. In this instance the individual 
will distract ftom the initial unwanted thought, but replace it with thoughts of self- 
depreciating nature. The results of employing punishment as a cognitive coping style are 
similar to those found with won y, the individual cannot successfully process the unwanted 
emotional infomiation, and this has been related to the initiation of a sleep disturbance 
(Ellis & Cropley, 2002).
Reannraisal
Reappraisal is the thought control strategy in which the individual will adopt a problem- 
focused foim of processing in order to minimise the impact of the distressing thought. The 
use of reappraisal is believed to be positively related to the successful processing of 
emotional information (Wells & Davies, 1994), however, other researchers have found that 
reappraisal can be detrimental if no solution is fomid (Reynolds & Wells, 1999).
Distraction
Distraction is when the individual cognitively distances himself or herself from the initial 
unwanted thought, instead replacing it with something else (Raclunan, Shafran, Trant & 
Teaclunan, 1996). In this instance using distraction is related to a reduction in the anxiety 
caused by the intrusive unwanted thought. Low levels of adaptive distraction coping have
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been associated with a self-diagnosis of clii'onic insomnia, whereas high levels of adaptive 
distraction coping have been associated with reporting good sleep (Ellis & Cropley, 2002).
Social Control
Social Control involves seeking out and discussing the stiessor with others, to find out if 
the anxiety caused is ‘typical’, what the individual should do to overcome or minimise the 
effects of the stressor and what others would do if they were in a similar position.
Research investigating the linlc between cognitive coping styles and an initial sleep 
disruption is very limited. However, Ellis and Cropley (2002) used the Thought Control 
Questionnaire (TCQ: Wells & Davies, 1994) in a general population survey {n = 1,104) and 
found that distraction, employed as a cognitive coping strategy, was related to not reporting 
a case of acute insomnia {n = 146). Additionally, Ellis and Cropley (2002) found that 
employing either punishment or worry as cognitive coping strategies were associated with 
reporting a case of acute insomnia. In this study, acute insomnia was defined by self- 
reporting a significant sleep disruption that began during the previous month and caused 
significant distress. Overall, these findings fit with similar studies using the TCQ wliich 
show punishment and worry to be related to reporting the presence of symptoms in other 
somatoform disorders (Reynolds & Wells, 1999). Neither reappraisal nor social contiol (the 
other two forms of cognitive coping strategies measured by the TCQ) was related to 
reporting acute insomnia, suggesting that the success or faihue of these strategies is 
dependent upon other factors.
Therefore, where some researchers have suggested that a stressful life event does not 
significantly affect sleep-onset or sleep-maintenance (Haynes et al, 1981) this model allows
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the possibility that it is not only the stressor that triggers the insomnia but the coping 
strategies used to cope with the stressor.
Figure 3.2: The Processing Style
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As can be seen in Figure 3.2, social control and reappraisal as cognitive coping strategies 
could be related to recovery or acute insomnia. The rationale for this is that the success or 
failure of employing social control as a cognitive coping strategy will be dependent upon 
the quality and amount of social support available. Therefore, levels of social support will 
mediate the outcome of using social control. It has been shown, for example, that levels of 
social support mediate endocrine functioning throughout the 24-hour cycle (Carels et al, 
1998). Similarly, the efficacy of using reappraisal will depend upon whether the problem 
solving was successful.
3.2.5 Acute Insomnia
The resultant stress from employing worry or punishment, or unsuccessfully employing 
social control or reappraisal is then thought to affect the perceived or actual quality, 
quantity or timing of sleep through sleep-onset or nocturnal awakening ruminations.
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Research findings concur that a failure to process emotionally laden cognitions negatively 
affects most sleep paiameters (Friedman et al, 1993, Fuller et al, 1997). Similaiiy, Gross 
and Borkovec (1982) found that experimentally increasing levels of emotionally laden 
infomiation before bed in normal healthy adults resulted in increases in sleep onset latency. 
Moreover, for older adults, experimentally inducing stress in normal healthy older adults 
has been shown to result in a reduced immune functioning, flirther impairing Slow Wave 
Sleep and increasing the frequency of nigh time arousals, as measured by EEG (Prinz, 
Bailey & Woods, 2000).
3.2.6 The Transition from Acute to Chronic Insomnia
After the initial stressor has diminished, the reduction in stress will result in a return to 
normal sleep parameters for most people (Spielman, 2000). However, for some 
(insomniacs) the acute period of perceived sleep dismption will begin to cause stiess in 
itself, replacing the original stressor, again affected by predisposing factors. In this stage of 
insomnia progression, it is suggested that the relationship between personality (as a 
predisposing factor) and the continuance of a sleep distinbance is mediated by 
dysfunctional beliefs about sleep.
3.2.7 The Relationship between Personality and the Maintenance o f a Sleep 
Disturbance
The role of personality in the maintenance of insomnia has been suggested as far back as 
1949 with Wexbing’s assertion that ambitiousness was related to sleep disturbance. Since 
that time, researchers have compared the personality profiles of insomniacs and noiinal
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sleepers ûom the perspectives of such personality theorists such as Eysenck, believing that 
personality dimensions lead to specific biological outcomes (Momne, 1967). To that end, 
Adam, Tomeny and Oswald (1986) found differences between insomniacs and matched 
controls on neuroticism and physiological measures such as uiinaiy adienalin and cortisol 
excretion and Body Core Temperature.
A different conceptual understanding of the role of personality as a factor in sleep 
disturbance began in 1987 with the introduction of Spielman, Caruso and Glovinsky's 
cumulative model of insomnia. They suggested that certain personality ti'aits could be 
predispositional markers for the development of insomnia when a stressor occurs. 
According to the cumulative model, when a stressor occurs, the individuals’ personality 
traits influence the appraisal of the stressor, either leading to recovery, or the maintenance 
of the sleep disturbance thiough anxiety or learnt association (see Figure 3.1).
Implicit within this approach are two main assmnptions; primarily that the relationship 
between stress and insomnia is moderated by personality factors, and secondly that 
personality is a predispositional factor and only features in the initial appraisal of the 
trigger stressor.
Since then, the majority of studies have examined differences in personality profiles 
between insomniacs and normal sleepers and the results from these studies have tended to 
implicate neuroticism, or its subcomponents, as the main differentiators (Bertelson & 
Mom'oe, 1979; Kalogjera-Sackerellares & Cartwright, 1997; Kales, Caldwell, Preston et al, 
1976; Piccione, Tallarigo, Zorick et al, 1981; Wang, Zhu, Pan et al, 2001) and these 
findings have been replicated for young people (Gan, 2000), middle aged (Adam, Tomeny
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& Oswald, 1986; Kales, Caldwell, Soldâtes et al, 1983) and older adults (Morgan et al, 
1989).
A general deficiency, however, has been that the majority of these studies have used the 
Mimiesota Multiphasic Personality hiventory or Profile Of Mood Scale (Sateia et al, 2000). 
Rarely have personality inventories such as the NEO or Eysenck Personality Inventory 
been used (with the notable exception of Adam, Tomeny Oswald, 1986; Morgan et al,
1989). The rationale for the neglect of using these questionnaires in favour of the more 
clinically orientated ones has been the conceptualisation of insomnia itself. Its definition 
under most diagnostic systems is based on a presenting clinical pathology; individuals are 
either an insomniac or a normal sleeper. This philosophy has neglected insomnia as a 
process of stages where various factors could interact with personality dimensions at 
different stages of progression.
An alternative framework incoi-porating personality was proposed in 1994 by Limdh, 
Broman, Hetta and Saboonchi. They agreed that personality dimensions could be 
predispositional risk factors for insomnia, which were enacted when a stressor occurred. 
However, they also asserted that personality affected the inteipretation of the sleep 
experience. The main personality trait they found that related to insoimiia classification was 
neurotic perfectionism (Broman, Lundh, Aleman & Hetta, 1992).
They suggested that insonniiacs would hold more neurotic/perfectionist ideas about sleep 
expectation and would also be more sensitive and quick to evaluate the quality of their 
sleep negatively. In addition, any discrepancy between dyshmctional sleep beliefs and 
perceived amount of sleep would then be appraised tliroughout the day leading to stress and
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worry which would result in a paradoxical, sleep inliibiting, effect at night (Ansfteld, 
Wegner & Bowser, 1996).
Wliereas studies of personality profiles have been conflicting, studies examining 
dysfunctional beliefs about sleep have shown a remarkable consistency (Lundh, Lundqvist, 
Broman & Hetta, 1991; Morin & Gramling, 1989; Morin, Stone, Trinlde et al, 1993). It 
appears that when a discrepancy between sleep expectation and perceived sleep quality 
exists, the insomniac will tend to exhibit negatively toned appraisals and increasing anxiety 
(Ansfield, Wegner & Bowser, 1996; Beullens, 1999), whereas the nomial sleeper appeal's 
to be less affected (Edinger, Fins, Glenn et al, 2000).
By suggesting that insomniacs tend to have high dysfunctional expectations of sleep, 
Lundh and colleagues indirectly tapped into the idea that beliefs about sleep are important 
because they could mediate the relationship between perceived poor sleep and identifying 
oneself as an insomniac. Whereas the dissonance between dysfunctional sleep beliefs and 
perceived sleep quantity could cause short-term anxiety, there would have to be an 
um'ealistic benclimark of what benefits sleep provides and the consequences of poor sleep 
for the dissonance, and resultant anxiety, to be maintained. Dyshinctional beliefs about 
sleep, such as the need for a full eight hours, or the belief that one poor night leads to a 
week of sleep disruption, would give a psychological rationale for the continuation of these 
neurotic/perfectionist um'ealistic expectations.
This is particularly pertinent for older adults whose sleep patterns change as a hmction of 
ageing. The deregulation of the circadian rhythm and the homeostatic drive, as well as 
changes in sleep architecture, associated with normal ageing lead to an increased reliance
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on zeitgebers, or environmental cues, and tlierefore psychological and behavioural factors 
affecting sleep become more influential (Morgan, 1992). The belief that eight hours of 
consolidated sleep is essential for normal daytime functioning becomes more um'ealistic 
with age (Lichstein & Fischer, 1985). However, in the neurotic perfectionist, the 
dissonance between this expectation and perceived reality is greater and therefore more 
anxiety provoking.
The influence of dysfunctional beliefs on sleep has been demonstrated in studies of older 
adults. Morin, Stone, Trinlde et al (1993) found that older insomniacs endorsed more 
dysfunctional beliefs about sleep compared to controls. Additionally, other researchers 
have found that irrespective of the actual sleep obtained, those who scored highly on the 
Dysfunctional Beliefs and Attitudes to Sleep Scale (DBAS) were also those who were more 
likely to complain of disrupted sleep (Edinger et al, 2000; Edinger, Glenn, Bastian & Fins,
1998). In addition, Edinger, Wohlgemuth, Radtke et al (2001) found that Cognitive 
Behaviour Therapy for insomnia which specifically targeted sleep-related dysfunctional 
beliefs resulted in both improvements to objectively measured sleep parameters and 
subjective sleep satisfaction.
hr 2000 Lundh and Broman formulated their ideas into the integrative model of insomnia. 
However, within the model they kept dysfunctional beliefs about sleep separate horn the 
neurotic perfectionist personality. Instead of interacting they suggested that these factors 
separately influenced the appraisal of the sleep experience. However, research in other 
areas suggests that dyshinctional beliefs are not only mood-state dependent, but can be 
heavily influenced by personality traits such as neuroticism (Miranda & Persons, 1988).
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According to the cognitive consolidation model of insomnia, it is expected that the neurotic 
perfectionist would be more likely to hold and maintain unrealistic expectations of sleep. 
However, these would most likely be represented by several dysfunctional beliefs about 
sleep and not just expectation, ultimately leading to anxiety when the expectation does not 
meet the perceived or actual reality (Figure 3.3).
Figure 3.3: The Relationship between Sleep, Personality and Dysfunctional Beliefs
Q u a  l i t y .
3.2.8 Discrepan cy A nxiety
The discrepancy between unrealistic beliefs and perceived poor quality of sleep will create 
anxiety that will be ruminated over throughout the course of the day (cognitive 
catastrophizing). Beginning from the point of sleep inertia (the period on waking when 
cognitive functioning is impaired most), when insomniacs are most likely to evaluate their 
sleep, to the point of sleep onset at night, or even during periods of nocturnal wakefulness 
(Borkovec et al, 1981) (Figure 3.4). This follows Morgan, Dallosso, Ebrahim et al’s (1988) 
finding that in older adults it was stress rather than depression that predicted reporting 
insomnia and that the adaptation to changes in the sleep architecture of older adults was 
problematic, usually resulting in higher perceived stress (Touitou & Haus, 2000).
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Similarly, Borkovec et al (1981) found that, irrespective of the actual amount and quality of 
the sleep obtained, discrepancy beliefs about time spent awake determined subjective 
satisfaction with sleep. Moreover, Adam, Tomeny and Oswald (1986) found significant 
differences between insomniacs and matched controls on anxiety and poor sleepers were 
more inaccurate, with insomniacs reporting overestimating their sleep onset latency and 
underestimating their total sleep time.
Figure 3.4: Discrepancy Anxiety and Catastrophizing
3.2.9 24 hour Sleep Catastrophizing
The concept of daytime cognitions and behaviours affecting the sleep process is not new 
(Fichten, Libman, Bailes & Alapin, 2000; Perlstrom and Wickramasekera, 1998) for as 
Hauri (2000 pg 634) suggests;
. .after a number of poor nights of sleep, one cannot help but become increasingly 
concerned about one’s sleep. One naturally then tries harder to sleep on subsequent 
nights. The more one feels sleep deprived, the harder one tries to sleep; but the 
harder one tries, the tenser one gets and the less one can actually sleep -  thus, a 
vicious cycle is created.”
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However, the concept of daytime catastrophizing has received little attention and has not 
been conceptualised beyond the belief that insomniacs do catastrophize and this, in turn, 
affects perceived or actual sleep parameters (Riedel & Lichstein, 2000).
There have been a few exceptions. For example, it has been shown that the expectancy of a 
disrupted night’s sleep can result in actual decrements to objective and subjective sleep 
efficiency (Torsvall, Castenfors, Akerstedt & Froberg, 1987; Torsvall & AlcerStedt, 1988; 
Verhaegen, Cober, De Smedt et al, 1987).
Similaiiy, Lichstein, Johnson, Gupta et al (1992) found that inespective of the amount of 
sleep obtained, insomniacs complain of increased decrements to daytime functioning. 
However, where self-report decrements to memory and concentration have been found 
(Alapin, Fichten, Creti et al, 2000; Hauri & Fisher, 1986), no objective differences in 
behaviour have been reported (Alapin, 1996; Lichstein, Wilson, Noe et al, 1994). In 
contrast, these self-reported differences in cognitive performance have been related to 
poorer psychological adjustment (Fichten, Libman, Creti et al, 1998).
Conversely, there have been several large-scale studies, which have identified significant 
numbers of older adults whose sleep patterns could be chaiacterised as that of an insomniac 
but who do not complain of insomnia (Chambers & Kim, 1993; Lichstein & Rosenthal, 
1980). Therefore, it appears that daytime cognitions concerning the discrepancy between 
expectation and reality and behaviours to compensate for it, could affect the level of 
perceived stress felt and result in a need to process more emotionally laden material at 
night.
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At this juncture questions regarding sleep hygiene behaviours such as drinldng coffee, 
levels of exercise and napping behaviour should also be taken into account as these factors 
could be used to compensate for a delay in sleep onset or to combat daytime fatigue.
Daytime Behaviours and Cognitions
Wliereas the pathway between negative sleep hygiene and poor sleep has been questioned, 
it remains a possibility that maladaptive compensatory behaviours could exacerbate a 
period of sleep disturbance. An alternative way of defining the relationship between sleep 
hygiene and sleep disturbance therefore would be that ‘poor sleep hygiene’ moderates the 
cyclical relationship between daytime fatigue and night time arousal (cognitive and 
physiological) in those with an existing sleep problem. Under this framework, using 
caffeine, daytime napping and restricting and rescheduling activities such as exercise, 
eating and time spent in bed can be seen as daytime compensatory factors, in that, they are 
used to combat daytime fatigue. Whereas, clock watching, spending excess time in bed, 
reading, watching TV or worldng in bed can be seen as night-time monitoring factors, in 
that, they are strategies intended to monitor the delay in sleep onset.
Daytime cognitions regarding the evaluation of sleep begin during the transitional period 
from sleep to wakefulness (sleep inertia). However, little is known about this period in 
psychological terms, except in relation to cognitive tasks such as attention, perception and 
declarative memory, which appear to be negatively affected (Achennami, Werth, Dijk & 
Borbely, 1995; Jewett, Wyatt, Ritz-De-Cecco et al, 1999; FeiTara & De Gennaro, 2000; 
Ferrara, De Gennaro & Bertini 2000). Additionally, Bruck and Pisani (1999) found that
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decision-maldng performance was negatively affected for at least 30 minutes from waldng. 
Moreover, the effects of sleep inertia on cognitive functioning appear to be greater after a 
period of sleep deprivation and have also been positively related to the frequency of 
awakenings during the first half of the night (Dinges & Kiibbs, 1991).
Therefore, questions regarding the evaluations and attributions of sleep quality, quantity 
and timing under the backdrop of sleep inertia may provide answers as to the 
catastrophizing of the sleep experience. Wliereas it would be unusual for good sleepers to 
appraise their sleep at all, unless questioned, they would be most imlikely to appraise the 
quality, quantity or timing of their sleep during a period of sleep inertia. Insomniacs, on the 
other hand, are more likely, being sensitive to the sleep process, to appraise their sleep as 
soon as they have awoken, leading to the possibility of catastrophic misinterpretations.
Sleep inertia may also have more detrimental effects on older adults and may possibly 
exacerbate sleep catastrophizing within this group. Studies have shown that the effects of 
sleep inertia can be reduced, overcoming cognitive deficits, if the individual has to attend 
to the enviromnent quickly or is motivated into action soon upon waiting (Horne, 1988). 
However, for many older adults, getting ready for work or attending to children, being the 
main motivating factors in most cases, are not applicable.
The role of cognition regarding sleep, and in paiticular the cognitive catastrophizing by 
insomniacs during the day has received hardly any attention. However, as insomniacs tend 
to report decrements in daytime functioning (Lichstein et al, 1992) it is likely that these 
decrements would be considered tlnoughout the day, leading to thoughts about the sleep 
process (Fichten, Libman, Bailes & Alapin, 2000).
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The role of cognition interfering with sleep-onset is well documented, with research 
showing that chronic insomniacs engage in more negative mentation at bedtime, compared 
to controls (Harvey, 2000b; Kuisk, Bertelson & Walsh, 1989; Nicassio et al, 1985) and this 
tends to be overly concerned with the sleep process (Van Egeren, Haynes et al, 1983).
3.2.10 Cognitive Consolidation
The consolidation aspect of the model is at the point that the individual catastrophizes the 
discrepancy between expected and actual sleep, which then feeds back into the employment 
of cognitive coping styles to deal with the 'sleep related' emotionally laden cognitions, 
which themselves become the stressor (Figure 3.5).
Differences between the initial use of cognitive coping styles to combat a stressor and their 
use after cognitive catastrophizing can be seen in studies of the use of different cognitive 
coping styles between acute and clnonic insomniacs (Ellis & Cropley, 2002). Similarly the 
pre-sleep cognitive content inliibiting sleep in clnonic insomniacs tends to be 
predominately concerned with stress over subsequent loss of sleep (Wicklow & Espie, 
2000). Additionally, Harvey and Payne (2002) found that teaching clnonic insomniacs to 
use distraction, the positive cognitive coping strategy, decreased sleep onset latencies and 
resulted in a higher subjective satisfaction with sleep.
Using woiTy as a cognitive coping strategy, after catastrophizing, may be further 
detrimental, in that, worry has been related to a prefened lengthening of sleep episodes
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(McCann & Stewin, 1988), which would create a greater sleep expectancy, and subsequent 
discrepancy.
Consolidation is further evidenced by Perlis et al’s (1997) finding that the cognitive 
processing of chronic insomniacs is impaired, leading to highly catastrophic retrospective 
evaluations of the initiation and duration of sleep episodes (Hauri, 1997). In effect, the 
cognitive processing of insomniacs may become a form of automatic processing leading to 
a vicious cycle of unsuccessful cognitive processing and catastrophizing the discrepancy 
stress, further maintaining the sleep disorder.
Figure 3.5: Vicious Cycle of Chronic Insomnia
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3.2.11 Self-Labelling as a form o f Cognitive Dissonance
Eventually, the individual will try to break the vicious cycle between negative sleep 
appraisals and sleep catastrophizing by reducing the discrepancy anxiety caused by the 
interaction between high sleep-related dysfunctional beliefs and low perceived sleep 
efficiency. As this is difficult, due to the conditioning of the consolidation process, some 
individuals will try to reduce the level of stress by self-identifying themselves as
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insonniiacs whereas others will fomiiilate non-insomniac identification labels.
It is at this point that observed differences between different poor sleeper groups can be 
seen. Several researchers have suggested that within insomnia research there are four main 
groups, those with poor sleep who do not complain (non-complaining poor sleepers); those 
with poor sleep who do complain (complaining poor sleepers); those with good sleep who 
are satisfied (non-complaining normal sleepers); and those with good sleep but complain of 
poor sleep (complaining normal sleepers). According to the Cognitive Consolidation 
Model, those who sleep poorly will form into two specific groups. Those who do not 
complain will have successfiilly reduced the dissonance between high dysfunctional beliefs 
about sleep and low perceived sleep efficiency by characterising themselves as either ‘short 
sleepers’ or believing and accepting age-related changes are responsible for their poor 
sleep. These individuals will experience no discrepancy stress, and not characterise 
themselves as insomniacs. The other poor sleepers who do not reduce the dissonance 
between their poor sleep and high dysfunctional beliefs about sleep will reduce the 
discrepancy stress by forming fixed causal attributions for their sleep disorder, thus 
labelling themselves as insonniiacs (Figure 3.4). Additionally, the complaining noiinal 
sleepers will also attempt to reduce the discrepancy stress by self-identifying as 
insomniacs. It is at this point that insonniiacs will most likely seek medical or 
psychological assistance to deal with their insomnia.
This aspect of the model can be exemplified by research on dissonance theory applied to 
the placebo effect on sleeping pills (Totiiian, 1976a; 1976b; Roerhs, Meiiotti, Zorick et al,
1992). Ill these experiments, the discontinuation of a placebo sleeping pill or the choice of 
administration of a sleeping-pill placebo affected both subjective and objective sleep
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satisfaction. In both cases the self-attributed insomniac had that identity taken away, or at 
least challenged, and botli groups showed changes to objective and subjective sleep 
parameters even though they were discontinumg a placebo (and in the case of Totman 
(1976b) knowing it was a placebo).
Similaidy, Jean-Louis, Kripke and Ancoli-Israel (2000) foimd, increasing the actual sleep 
duration of insomniacs did not improve their perceived quality of well-being, possibly 
explaining the consolidated conditioning during the progression and the now multifactorial 
nature of the insonmia.
3.3 CONCLUSIONS
The proposed Cognitive Consolidation Model of Insomnia (Figure 3.5) addresses many of 
the equivocal findings observed in sleep research. For example, the existence of objective 
and subjective insomniacs, and the lack of differentiating factors between them. This can 
be explained by the suggestion that both gioups experience the increasing stress associated 
with consolidation process and eventually attempt to reduce this stress by self-labelling 
themselves as insomniacs.
Moreover, the Cognitive Consolidation Model explains the contradictory findings on the 
role of personality in insomnia. Wliereas most research has looked at a direct relationship 
between personality types and reporting insomnia, the Cognitive Consolidation Model 
suggests two areas where personality types can influence insonmia. Personality affects 
sleep via the appraisal of the initial stressor triggering the insoimiia and again when the
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individual evaluates the amount of sleep obtained against their dysfunctional beliefs about 
the risks and benefits sleep provides.
Overall, the Cognitive Consolidation Model offers an explanation of the processes and 
factors involved in the initiation and maintenance of insomnia whilst accounting for the 
added vulnerabilities to develop insomnia associated with normal ageing. It includes 
psychosocial, cognitive and behavioural factors that reflect the multidimensional nature of 
insomnia observed in comparative studies of insomniacs and normal sleepers, as well as 
conceptualising facets that have been observed within insomniac samples, but not fully 
operationalised (i.e. sleep catastrophizing).
Figure 3.6: The Cognitive Consolidation Model of Insomnia
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CHAPTER FOUR
STUDY 1
4.1 INTRODUCTION
This chapter introduces the first study of the Cognitive Consolidation Model of Insomnia. 
The main issue explored in this chapter is whether the components outlined in the proposed 
Cognitive Consolidation Model of hisomnia are related to the reports made by late-life 
insomniacs and whether these components can discriminate insomniacs from normal 
sleepers. The aim of Study 1 was to test the Cognitive Consolidation Model of hisoimiia 
(CCMI) cross-sectionally in a large sample of older adults. As stated in Chapter 3, the 
Cognitive Consolidation Model suggests that there should be significant differences 
between insomniacs and normal sleepers on several psychological variables and forms of 
behaviour. Additionally, significant associations between variables, in line with the 
Cognitive Consolidation Model, should also be found for the insonmiac group only.
Due to the conflicting findings and the limited amoimt of definitive empirical evidence, 
sleep hygiene practices in the development and progression of insomnia have not been 
included in the model. However, differences between insomniacs and normal sleepers on 
levels of sleep hygiene were examined in preliminary analyses. Nineteen primary 
propositions derived from the Cognitive Consolidation IVIodel weie addiessed. To examine 
these propositions, the overall model (see pg 84) has been cut into four main sections (see
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Figures 4.1 -  4.4) and each proposition, related to that section of the model, is tested 
separately.
4.1.1 Section 1: Stress, Quality o f Life and Emotional Processing (Propositions 1 - 4 )
Insomniacs, being more responsive to stress, should report higher levels of perceived stress 
than normal sleepers (Proposition 1). Insomniacs should also report lower levels of Quality 
of Life than normal sleepers (Proposition 2), and a longer reported duration of insonmia 
should be negatively associated with higher scores on each of the dimensions of Quality of 
Life for the insomniac group (Proposition 3). There should also be a positive association 
between levels of perceived stress and levels of emotional processing for the insomniac 
group (Proposition 4)(see Figure 4.1).
Figure 4.1: The Relationship Between Stress, Quality of Life and Emotional Processing 
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4.1.2 Section 2: Emotional Processing and Coping (Propositions 5 - 9 )
hisomniacs should report more emotional processing than normal sleepers (Proposition 5). 
There should also be a positive relationship between each of the negative cognitive coping 
strategies and the level of stress (Proposition 6). High use of ‘negative’ cognitive coping
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strategies should also distinguish insonuiiacs from noiinal sleepers (Proposition 7). An 
ongoing relationship between the use of negative cognitive coping stiategies to deal with 
the initial stressor and their subsequent use to deal with the ongoing sleep disturbance 
should occur, therefore, these negative cognitive coping strategies should also be associated 
with a longer reported duration of insomnia (Proposition 8).
Further to Proposition 6, it is also proposed that Social Control (seeking social support to 
cope with unwanted cognitions) will be a negative cognitive coping strategy for insonmiacs 
because of limited availability of social support, therefore, levels of social support will 
influence the relationship between stress and using social control (Proposition 9) (see 
Figure 4.2).
Figure 4.2: The Relationship Between Emotional Processing and Coping
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4.1.3 Section 3a: Dysfunctional Beliefs (Propositions 1 0-13)
Insomniacs will report higher levels of dysfunctional beliefs than normal sleepers 
(Proposition 10) and high levels of dysfimctional beliefs will be associated with reporting a 
longer duration of insomnia (Proposition 11). However, it is also hypothesised that some 
dysfunctional belief items (from the DBAS-10) will better discriminate between
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insonmiacs and nomial sleepers (Proposition 12) and demonstrate a higher association with 
the reported duration of insonmia, than others (Proposition 13).
4.1.4 Section 3b: Discrepancy Anxiety (Propositions 14 — 16)
A  high discrepancy anxiety, as the result of the interaction between perceived poor sleep 
and high dysfunctional beliefs about sleep, should discriminate insonmiacs from normal 
sleepers (Proposition 14) and be associated with reporting higher levels of anxiety 
(Proposition 15) and a longer duration of insomnia (Proposition 16) (see Figure 4.3),
Figure 4.3: The Relationship Between Dysfunctional Beliefs, Perceived Sleep and 
Discrepancy Anxiety.
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4.1.5 Section 4: Self-Labelling as an Outcome o f Insomnia (Propositions 1 7 - 1 9 )
Insonmiacs will try to reduce the discrepancy anxiety by increasing recognition of 
themselves as insonmiacs; therefore insonmiacs should report higher level of self-labelling 
than normal sleepers (Proposition 17). Additionally, the reported length of insomnia should
be associated with higher levels of self-labelling (Proposition 18) and a reduction in anxiety 
scores (Proposition 19) (see Figure 4.4).
Figure 4.4: The Relationship Between Discrepancy Anxiety and Self-Labelling
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4.2 METHOD
4.2.1 A Priori Power Analysis
A priori power analysis was undertaken to identify how many participants would be needed 
for study 1. Due to previous research outlining a large significant difference between 
insomniacs and normal sleepers on many of the variables contained within the model (e.g. 
state anxiety (Chambers & Kim, 1993) and DBAS-10 (Edinger & Wohlgemuth, 2001) the 
effect size was set high (0.80) as per Cohen’s (1992) convention, power was also set high 
(0.95), and the significance level was set to 0.001 because many assumptions were being 
tested. The resultant cl = 5.66, based upon a t-test between two groups, stated that power 
would be assured if there were in excess of 200 participants (2-tailed) (Gpower,Version 2; 
Paul & Erdfelder, 1999). However, the power analysis assumes equal group sizes and thus 
power would be reduced if the sample sizes were significantly unequal.
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4.2.2 Recruitment o f Participants
Participants were recruited fi'om an advert in a periodical for older people, asking for 
“volunteers to fill out a questionnaire regarding their sleep patterns.” 492 participants 
answered the advertisement. To be included in the study the participant had to be over 50 
and be literate. There were certain exclusion criteria on health grounds. Those who reported 
uncontrolled illnesses that affect the Central Nervous System were excluded because these 
illnesses have been shown to directly affect sleep parameters (Crowley & Colrain, 2000). 
hi addition, in line with the DSM-IV criteria for primary insomnia, those who reported a 
neurological or psychiatric illness were also excluded. Additionally, fiom the questionnaire 
booklet (Items 142-144, 153, 173-175, 211-212 in Appendix 2), sleep disorders such as 
Phase Delay Syndrome, Obstructive Sleep Apnoea, Restless Legs Syndrome, Night Terrors 
and Circadian Rliytlnn Disorders were differentiated fi'om insomnia and not included as 
cases of insomnia. For example, positive responses to statements (144) “I  often wake with 
a sudden start but do not Imow why” and (153) “Doyou wake with a headache?” relate to 
a possible diagnosis of Obstructive Sleep Apnoea (Lindsay & Jahanshahi, 1992).
4.2.3 Procedure
People who responded to the advert were sent an infoimation sheet (Appendix 1) providing 
general backgi'ound information on the study (including the exclusion criteria) and told the 
research was designed to examine possible relationships between sleep patterns and various 
psychological, environmental, and behavioural factors. Participants were infomied that all 
information provided would be treated in the strictest confidence and were given contact 
addresses for the researchers for further information/queries. In addition, the potential
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participants were infomied that the University of Surrey Advisory Committee for Ethics 
had approved the protocol for the study.
If the participants agreed to take part they were then sent a booklet containing the Sleep 
Pattern Questionnaire; Sleep Disturbance Questionnaire (SDQ); Significant Others Scale-B 
(SOS-B); Dysfunctional Beliefs and Attitudes to Sleep Scale (DBAS-10), Hospital Anxiety 
and Depression Scale (HADS), World Health Organisation Quality of Life-Bref 
(WHOQOL-BREF), Perceived Stress Scale (PSS-14) and Thought Control Questiomiaire 
(TCQ) and asked to fill it in (in private) following the guidelines provided. The titles on 
each test had been previously removed. A copy of the booklet is provided in Appendix 2.
The participants were asked to return the booklet in the stamped-addressed envelope 
provided. By returning the booklet it was assumed the paiticipant had given informed 
consent to take part in the study. All participants were thanked for their time and effort and 
if the participant wanted a copy of the results of the study they were to indicate this when 
returning the booklet. In these cases the participant was sent an oveiwiew of the results.
4.2.4 Operationalisation o f CCMI variables
As can be seen in the transformation between Figure 4.5 and Figure 4.6, all o f the 
constructs being examined in this study (the white boxes in Figure 4.6) have been 
relabelled with their conesponding measures.
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Figure 4.5: The Cognitive Consolidation M odel with the Proposed Constructs
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Figure 4.6: The Cognitive Consolidation Model with Constructs Replaced by their 
Corresponding Measures
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Key:
Grey: Variables Not Tested in this Study 
Wliite: Variables Operationalised for this Study 
NS SEI = Normal Sleepers Sleep Efficiency Eidex 
Eis. SEI = Insomniacs Sleep Efficiency Index 
SDI = Sleep Discrepancy Index
+ SC = High Levels of Social Control as a Thought Control Sti'ategy 
SOS = Low Levels of Perceived Social Support 
TCQ = Cognitive Coping Dimensions as measured by the Thought Control Questionnaire (TCQ) 
HADS = Hospital Anxiety and Depression Scale
DBAS-10 = Dysfunctional Beliefs and Attitudes to Sleep Scale -  10-item Version 
SDQ = Sleep Disturbance Questionnaire
The Perceived Stress Scale (PSS) was used to measure the levels of stress experienced by 
insomniacs and normal sleepers. The Thought Control Questionnaire (TCQ) was used to 
measure both levels of emotional processing (using overall scores), and to identify the 
different types of cognitive coping strategies employed by insonmiacs and normal sleepers.
The Significant Others Scale (SOS-B) was used to measure levels of social support and the 
influence of social support in the relationship between stress and utilising social control as 
a thought control strategy. The Sleep Efficiency Index was used as a measure of the 
amount of sleep obtained by the participants and to create the Sleep Discrepancy Index 
(SDI). The Dysfimctional Beliefs and Attitudes to Sleep Scale (DBAS-10) was used to 
measiue umealistic beliefs and expectations about sleep and combined with the SEI to 
create the Sleep Discrepancy Index. The anxiety dimension of the Hospital Anxiety and
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Depression Scale (HADS) was used as a measiue of the anxiety experienced as a result of a 
liigh Sleep Discrepancy Index. Finally, the Sleep Disturbance Questionnaire (SDQ) was 
used as a measure of the level and types of self-identification strategies used by 
insomniacs.
4.2.5 Measures
Operationalisation of insomnia
A series of 12 questions was used to identify whether or not the participant had insomnia as 
defined by the DSM-IV diagnostic criteria for primary insomnia (American Psychiatiic 
Association, 1994). The participant had to report a current sleep disturbance that caused 
significant distress, resulting in decrements to normal functioning. Additionally, scores of 
11 and above on the depression dimension of the Hospital Anxiety and Depression Scale 
(HADS) were used to classify and eliminate participants whose insonmia was associated 
with depression (Carroll, Kathol, Noyes et al, 1993; Bastian, Fortier-Brochu, Rioux et al, 
2003). However, unlike the DSM-IV criteria, people with chronic illness were included in 
the sample and could still be classified as insonmiacs to add ecological validity. 
Additionally, where the DSM-IV suggests insomnia should be reported for one month or 
longer, a minimum duration of six months was chosen due to recent research into the 
quantitative criteria for a diagnosis of insomnia (Lichstein et al, 2003).
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Operationalisation of Illness
Participants were asked to state whether they had any illness (Items 175-176 Appendix 2) 
and whether they were on any medication (Item 177 Appendix 2) and if so what dosage 
and for how long. Seven illnesses (not including psychological problems and brain injmy) 
were specifically highlighted (Item 175 Appendix 2) as a guide for the respondents and 
because these illnesses, if uncontrolled, could lead to a sleep problem directly and 
confound the findings.
Sleep Efficiency Index
A Sleep Efficiency Index (SEI) (Morin, 1993) was computed from a retrospective sleep 
diary assessment of a typical weekday (see items 154, 157 and 160) of the booklet in 
Appendix 2). The SEI is created by turning reported bedtimes and reported rising times into 
24hour clock times. The Reported Bedtime (RB) is then subtracted fiom their Reported 
Rising Time (RRT) to compute the amount of Time spent In Bed (TIB) (i.e. if  the 
individual went to bed at 21.00 and arose at 09.00, this would be 12 horns in bed). Twenty- 
four is then subtracted fiom the TIB (24 minus 12 equals 12), which is then divided by how 
long the paiticipant reports being asleep (12 hours in bed divided by 12 hours reported in 
bed asleep equals 1). The result is then multiplied by 100 to obtain a percentage (1 
multiplied by 100 equals 100% SEI). In addition, two other subjective measures of sleep. 
Wake Time After Sleep Onset (WASO) and Sleep Onset Latency (SOL), were also 
calculated. Research indicates that a SEI score below 85% is indicative of a sleep 
disturbance, as is a WASO or SOL of more than 30 minutes (Espie et al, 1989; 1991).
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However, Bliwise (1993) suggests that for older adults, the SEI index cut-off should be 
lower.
Sleep Hygiene
Questions relating to sleep hygiene (nature and timing of sleep episodes, exercise, food, 
alcohol, caffeine, medication, and nicotine intake, levels of daytime napping, clock 
watching and using the bedroom for activities other than sleep and intimacy, as well as 
perceptions of the sleep enviromnent) were included (items 139-141, 148-149, 156, 169, 
175-193 in Appendix 2) (Zarcone, 2000). hisomniacs were also asked to estimate the 
length of their insomnia in years and months (item 215 in Appendix 2).
Sleep Disturbance Questionnaire
The Sleep Disturbance Questionnaire (SDQ: Espie, Brooks & Lindsay, 1989) (items 195- 
206 in Appendix 2) consists of 12 statements relating to four factors: Physical Tension, 
Mental Anxiety, Sleep Pattern Difficulties, and Cognitive hitrusion. The minimum score 
for each subsection is three and the maximum is 15. It measmes causal explanations 
concerning the perceived source of sleep problems. Participants are asked to rate each 
statement, in relation to typical nights when they do not sleep well, on a five-point Likert- 
type scale (1) “Never True” to (5) “Very Often True”.
The test takes 3-5 minutes to complete and has a good reliability (a  = 0.70, N = 42, Espie 
et al, 1989; a  = 0.67, N = 178, Espie, higlis, Hai'vey & Tessier, 2000), and internal 
reliabilities on the subscales range fiom a=  0.59-0.82 (Espie et al., 2000). The SDQ has
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been used with predominately clinical populations but it demonstrated significant reliability 
(a  = 0.91) and validity in one study using a non-clinical sample of acute insomniacs (Ellis 
& Crop ley, 2001).
Thought Control Questionnaire
The Thought Control Questiomiaire (TCQ: Wells & Davies, 1994) (items 1-30 in Appendix 
2) is a 30-item self-report questionnaire. It asks the paiticipant to recall how often the 30 
items / techniques are generally used to control or deal with unpleasant or unwanted 
thoughts on a five-point Likert-type scale (1) “Never” to (5) “Almost Always”. Responses 
are grouped into five, 6-item scales (Distiaction, Social Control, Wony, Punishment and 
Reappraisal). Tlnee items on the Social Control scale are reversed. The 5-subscores can be 
summed to give an overall TCQ-total (between 30-120) or examined independently (scores 
ranging from 6-24). Higher scores indicate more use of that particular thought control 
strategy.
The TCQ has an overall good test-retest reliability (r = 0.83) and subscale internal 
reliabilities range fiom a  = 0.65-0.78 (Ellis & Cropley, 2001; Reynolds & Wells, 1999). It 
has been used on clinical and stratified population samples with similar test-retest and 
internal reliabilities and has also been shown to be sensitive to recovery.
Dysfimctional Beliefs and Attitudes to Sleep Scale-10 (DBAS-10)
The DBAS-10 (Espie et al, 2000) is a shortened version of the original DBAS (Morin,
1993) (items 71-80 in Appendix 2), It is used to “..identify particular, salient, irrational, and 
often affect laden thoughts....” (Espie et al, 2000 pp 142) regarding sleep.
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The DBAS-10 contains 10 dysfimctional statements regarding sleep, which the participant 
rates on a 100mm visual analogue scale with 'Strongly agiee' at one end and 'Strongly 
disagi-ee' at the other. On piloting the DBAS-10 however, it was found that older adults 
found the response format confusing and it was decided to adopt a 100mm visual analogue 
scale with equally spaced numbers 1-10 underneath, which participants could use as a 
guideline.
The DBAS-10 responses are reversed and summed to yield an overall measure of 
dysfunctional beliefs. High scoring on the DBAS-10 indicates more dysfunctional beliefs. 
The DBAS-10 has shown a moderate internal reliability (a = 0.67; Espie et al, 2000; a = 
0.68; Edinger & Wohlgemuth, 2001) with clinical samples and has been shown to be 
sensitive to recovery (Edinger et al, 2001; Edinger & Wohlgemuth, 2001; Espie et al, 2000) 
although it has rarely been explored with non-clinical insomniacs. The DBAS-10 was 
chosen over the original DBAS for two reasons. Primarily it has been shown to have a 
more robust factor structure than the DBAS, and secondly, it is shorter which was better 
considering the space constraints in the questiomiaire booklet.
Significant Others Scale -  B fSOS-B)
The Significant Others Scale (SOS-B) (Power, Champion & Arts, 1988) (items 31-70 in 
Appendix 2) is a self-report measrrre of two emotional support and two practical support 
flmctions of social support. Participants are asked to rate their actual and ideal levels of 
support for each of the four support flmctions on a seven-point Likert scale (1) “Never” to 
(7) “Always”. The raw data provides tliree dimensions of social support, actual and ideal
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levels of social support, as well as the calculated discrepancy between them. The SOS has 
been shown to be both reliable and valid with reliability scores ranging from a = 0.73 - 
0.83 over a six month period (Power et al, 1988).
The Beta version of the SOS was used because the Alpha version of the SOS details the 
levels of social support by pre-selected individuals, for example, spouse, mother, father. 
Considering the likelihood of parental and/or spousal bereavement within this sample, the 
Beta version was more appropriate because it allows the participant to identify the 
individuals who could provide social support. On piloting, it was found that many older 
adults could not identify seven salient individuals who provided social support, so for this 
study the number of possible providers was reduced to five.
World Health Organisation Oualitv of Life -B rief tOOL-BREF)
The World Health Organisation Quality of Life -  Bref (WHOQOL-BREF) (The WHOQOL 
Group, 1998) (items 81-106 in Appendix 2) is an abbreviated fonn of the original World 
Health Organisation Quality Of Life -  100 (WHOQOL Group, 1994a, 1994b). It contains 
26 questions, which cover four Quality of Life domains; psychological health, physical 
health, environmental health and social relationships, which can be used in isolation or 
summed for an overall QOL score. The WHOQOL-BREF asks the participant to rate their 
level of agreement to each question over a retrospective period of two weeks. All items are 
scored on a five-point likert scale, although the response formats change (1) “Very Poor” to 
(5) “Very Good”, (1) “Very Dissatisfied” to (5) “Very Satisfied”, (1) “Not at All” to (5) 
“An Extreme Amount”, (1) “Not at All” to (5) “Completely” and (I) “Never” to (5) 
“Always”.
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The BREF form was chosen over the original scale because a brief measme of Quality of 
Life was needed due to space constr aints, and the BREF has been shown to be a valid and 
reliable alternative (The WHOQOL Group, 1998). The reliability for the four domains 
ranged from a = 0.66 - 0.84 in three large-scale international studies (The WHOQOL 
Group, 1998). For this research, the item “How satisfied are you with your sleep?” was 
eliminated.
Hospital Anxiety and Depression Scale IHADSl
The Hospital Anxiety and Depression Scale (HADS) (Zigrnund & Snaith, 1983; items 107- 
120 in Appendix 2) is a self-report tool designed to examine levels of depression and 
anxiety within non-psychiatric populations (Herrmann, 1997), It consists of 14 statements 
(7 relating to anxiety and 7 to depression) to which the respondent chooses one of the four 
responses that best represent how they have felt over the past few weeks. Responses are 
graded on a four-point likert scale (0) to (3) Scores range between 0 and 21 with 
higher scores indicating higher levels of anxiety or depression.
The HADS has been used extensively in research on a wide variety of health issues, and 
both dimensions have been shown to have good internal reliability (Anxiety a  = 0.76-0.82; 
Depression a  = 0.72-0.77; Crawford, Henry, Crombie & Taylor, 2001; Martin & 
Thompson, 2000). The HADS was chosen over other measures of anxiety and depression 
because the HADS uses psychological symptom markers as opposed to physiological 
markers, which may confound sleep research.
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For the pmposes of the current research, the depression dimension of the HADS was used 
to eliminate participants with high levels of depression and create a subgroup of insomniacs 
with high levels of depression for later analysis, therefore descriptive data is not provided.
Perceived Stress Scale (PSS)
The Perceived Stress Scale (PSS) (Cohen, Kamarck & Memielstein, 1983; items 121-134 
in Appendix 2) is a self-report measure of the appraisal of stress in one’s life. There are 
tlii'ee versions of the PSS available: 14-item, 10-item and 4-item response formats. The 14- 
item format was chosen because the 4-item is specified for inteiwiews, and most research 
conducted with older adults using the PSS uses the 14-item version (Frazier & Waid,
1999).
The PSS-14 contains 14 questions relating to levels of perceived stress over the past montli 
and not particular life stressors, therefore it is not tied to one life event but the ongoing 
appraisal of stress in one’s life. The response format for the PSS-14 is a five-point likerl 
scale ranging from (0) “Never” to (4) “Very Often”. Scores are summed to give an overall 
perceived stress index score with higher scores indicating more perceived stress. The PSS- 
14 has been shown to have a good internal reliability a  = 0.75 and has been shown to be 
sensitive to stress related endocrine changes (Hadjiconstantinou, McGuire, Duchemin et al, 
2001).
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4.2.6 Analytic Strategy
Group comparisons between insomniacs and normal sleepers were made using t-tests and 
Chi-square analyses, and regressions were used to examine which factors predicted the 
reported length of insomnia. All regressions used the default of p<0.05 to enter the model 
and p<0.05 to leave the model. Additionally, conelation coefficients were used to examine 
the level of association between variables linked in the Cognitive Consolidation Model. A 
partial correlation analysis was also used to examine the influence of social support on the 
relationship between stress and using social contr ol as a thought control strategy.
4.3 RESULTS
4.3.1 Sample Characteristics
Of the 492 questionnaires sent out, 415 (84.35%) returned the questiomiaire. The questions 
used to operationalise insomniacs identified 258 (67.54%) insomniacs and 124 (32.46%) 
normal sleepers (33 participants were eliminated due to scoring 11+ on the depression scale 
of the HADS). The final sample consisted of 382 participants, 94 (24.6%) were males and 
288 (75.4%) were females. Sleep Efficiency Index scores were compared between 
insomniacs (70.17% SD 17.57) and normal sleepers (72.12% SD 12.61), using a Mami 
Whitney U test. The results showed no significant differences between the groups (z = - 
0.63, N = 382, n.s).
The mean age of the sample was 71.46 years (SD 8.15) for insonmiacs and 68.15 (SD 8.42) 
for normal sleepers and the mean length of insonmia was 18.98 years (SD 14.71) and there 
was a significant difference in age between insomniacs and normal sleepers (t = 3.68, df
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380, p<0.001). There was also a significant difference in gender between insomniacs and
normal sleepers = 8.49; df = 1, p<0.005) which is consistent with epidemiological data 
suggesting women report insomnia more often than men (Rediehs et al, 1990).
Levels of clu'onic illness were also compared between insomniacs and normal sleepers 
using a Chi-square analysis. The results indicated that there were no differences between
insomniacs and normal sleepers on reporting a clnonic illness = 2.34; df = 1, n.s).
4.3.2 Data Screening 
Dichotomous and Continuous Outliers
All dichotomous variables were examined and those with uneven splits o f more than 90 / 
10 (Rummel, 1970) were eliminated. From the analysis of these percentages, eating two 
hours within bedtime, exercising two hours within bedtime, smoking and perceiving the 
bedroom as too cold, warm, or light were excluded from ftirther analyses for having less 
than 10% of the participants reporting each activity.
Univariate and multivariate outliers were examined separately within each group using 
box-plots and scatter plots for all variables. No outliers were found. Missing values were 
treated by mean substitution.
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Normality
After grouping the sample into insomniacs or nomial sleepers, each variable was then 
examined for skewness and kurtosis within each group. Although skewness and kmtosis 
were present in some variables, the sample was large and therefore histogiams with nonnal 
distribution curves were examined (as suggested by Tabaclmick & Fidell, 1996). This 
showed the variables punishment and worry to have moderate positive skewness for both 
the insomniac and normal sleeper gioups. hi these instances, a square route transfonnation 
formula yielded normal distributions. Scores for both normal sleepers and insomniacs were 
negatively skewed on emotional social support and practical social support and a ‘reflect 
and square root formula’ was applied. All analyses were conducted using the transformed 
variables.
Homogeneity of Variance
A Levene statistic test was applied to examine the homogeneity of variance of each of the 
variables under study. The result showed no items to be significantly homogeneous and 
therefore none were transformed.
4.3.3 Reliability o f Psychometric Measures
The correlation matrix between variables and reliability coefficients and descriptive 
statistics for the SDQ, TCQ, SOS-B, DBAS-10, WHOQOL-BREF, HADS, and PSS-14 are 
presented in Tables 4.1 and 4.2. As a Cronbach coefficient alpha of 0.70 or greater is
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considered a good indicator of internal reliability (Kline, 1993), some of the results using 
dimension measures with have low reliability should be interpreted with caution.
Each proposition summarised above was analysed separately. The results and discussion 
for each proposition are presented within the section of the model to which they were 
proposed, after the results and discussion for the sleep hygiene analyses.
4.3.4 Sleep Compensatory Behaviours (Sleep Hygiene)
The aim of the present set of analyses was to compare levels of compensatory behaviours 
(sleep hygiene) between older insomniacs and normal sleepers and to determine wliich 
behavioirrs (if any) may be associated with a longer reported duration of insonmia.
hi line with Haiwey’s (2000b) suggestion that pre-sleep cognitive activity was also a fonn 
of sleep hygiene, coupled with her finding that it was predictive of insomnia classification, 
tliree statements from the Cognitive hitrusion dimension of the Sleep Distmbance 
Questionnaire (SDQ; Espie et al, 1989) were used to measure pre-sleep cognitive activity. 
Sleep pattern irregularity was also measured using three statements from the Sleep Pattern 
Difficulty dimension of the SDQ.
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Table 4.2: Cronbach Alpha and Descriptive Statistics for all measures
Variables Insomniacs 
(N =258)
Normal Sleepers 
(N = 124)
TCQ
a Mean SD a Mean SD
Distraction 0.84 14.39 3.99 0.89 15.05 4.27
Punishment 0.62 8.72 2.44 0.66 8.19 2.29
Reappraisal 0.86 12.01 3.97 0.82 12.23 3.84
Worry 0.79 10.19 2.98 0.77 9.55 2.75
Social Control 0.55 11.74 3.13 0.63 12.68 3.11
SOS-B
Emotional Support 0.76 -7.86 7.57 0.71 -6.71 5.99
Practical Support 0.78 -8.45 8.06 0.65 -6.58 5.53
DBAS-10 0.83 56.01 17.80 0.81 48.73 15.5
PSS-14 0.72 24.62 5.08 0.76 22.79 5.16
W HOQOL-BREF
Psychological Health 0.64 21.60 2.75 0.71 22.76 3.02
Physical Health 0.87 22.59 4.59 0.90 24.02 4.83
Environmental Health 0.69 32.78 3.56 0.67 32.53 3.72
Social Relationships 0.55 10.45 2.12 0.69 10.86 2.14
HADS
Anxiety 0.59 7.54 2.78 0.65 6.89 2.94
SDQ
Physical Tension 0.70 8.44 2.83 0.67 6.71 2.33
Mental Anxiety 0.90 10.54 3.27 0.88 8.73 3.01
Sleep Pattern Difficulty 0.48 7.95 2.41 0.52 6.18 2.30
Cognitive Intrusion 0.76 8.08 2.93 0.84 5.71 2.45
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A series of Chi-square analyses and t-tests were conducted on each of the compensatory 
sleep practices between insomniacs and normal sleepers. A BonfeiToni adjustment to the 
alpha significance level was made as multiple exploratory compai'isons were being 
undertaken, in order to safeguard from a Type 1 error. The results are shown in Table 4.3.
A noisy bedroom environment, use of medication, an irregular sleep pattern, and liigh 
levels of pre-sleep cognitive activity were the only factors that were significantly different 
between insomniacs and normal sleepers. The next analysis examined the association 
between compensatory sleep practices and length of insomnia within the insonniiac group 
using a stepwise multiple regression analysis, with the length of insomnia as the dependent 
variable (Table 4.4). hi this case, all continuous sleep hygiene behaviours (pre-sleep 
cognitive activity, iiTegular sleep scheduling, levels of caffeine consumed per day; time of 
last caffeine intake, staying in bed when not tired, levels of daytime napping) were entered 
into the regression model alongside age.
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Only pre-sleep cognitive activity, age, daily levels of caffeine consumption and sleep 
pattern irregularity were associated with tlie duration of insomnia. Together these variables 
explained 19.2% of the variance in insomnia duration.
Table 4.4: Stepwise multiple regi ession on sleep hygiene predicting length of insomnia 
(df=257)
Predictor R R" Adjusted F for Final
r 2 change Beta
Pre-sleep Cognitive Activity 0.37 0.14 0.13 59.36 0.25**
Age 0.40 0.16 0.16 36.37 0.15*
Dally Levels of Caffeine Consumption 0.43 0.18 0.18 28.18 0.15*
Sleep Pattern Irregularity 0.45 0.20 0.19 23.62 0.16*
* p<0.05
** p<0.001
4.3.5 Discussion
The main findings fi*om the analysis indicate that levels of most compensatory sleep 
practices do not differ between late-life insomniacs and normal sleepers and cannot be used 
to discriminate between the groups.
However, perceiving a noisy sleep environment, using medication, having an inegular 
sleep pattern and high levels of pre-sleep cognitive thought discriminated insomniacs fiom 
normal sleepers. Models outlining the progression of insoimiia (from acute to clnonic) 
should highlight these elements as important markers of poor sleep hygiene. These findings 
also support recent models of insomnia, which emphasise the importance of cognition and 
behaviour tluoughout the 24-hom cycle (Espie, 2002; Haiwey, 2002a) and will be 
addressed in more depth in Chapter 7.
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There is, however, something to be said about the levels of compensatory behaviours used 
by older people overall. For example, caffeine use after 2pm (tea, coffee, hot chocolate) 
was high for both insomniacs and normal sleepers, with the average time of last intalce of 
caffeine after 6pm. Similarly, incidence of alcohol use, daytime napping, reading, watching 
TV, and working in bed were also very high. This is particularly pertinent if a period of 
insomnia can be exacerbated or prolonged due to inappropriate compensatory behaviours.
Although only tentative conclusions can be made, due to length of insomnia being used to 
measure the long-temi maintenance of insonmia, the results from the multiple regression 
suggest a few factors positively relate to a longer duration of insonmia. Pre-sleep cognitive 
activity, being older, daily levels of caffeine consmnption and an iiTegulai' sleep pattern 
were related to a longer duration of insomnia even and should addressed in the treatment of 
late-life insomnia.
In summary, the use of most compensatory behaviours differs little between older 
insonmiacs and older nomial sleepers. However, given the cross-sectional nature of these 
associations, it can only be tentatively suggested that these practices do not naturally lead 
to sleep disturbance or promote noiinal sleep. Additionally, other factors that may 
influence the proposed relationship between sleep hygiene and poor sleep have not been 
talcen into account.
A longitudinal study would fruther address whether insomnia causes increased pre-sleep 
cognitive activity, irregular sleep patterns, attention to noise within the bedroom 
enviromnent and the use of medication, i.e. the sleep compensatory behaviours perspective, 
or whether these factors in themselves cause the insomnia, i.e. the sleep hygiene 
perspective.
I l l
4,3.6 Section 1: Stress, Quality o f Life and Emotional Processing (Propositions 1 - 4 )
The next analyses were to examine whether the other components contained within the 
model discriminated insomniacs from normal sleepers. Insomniacs, according to the 
Cognitive Consolidation Model, should report higher levels of perceived stress than nomial 
sleepers. Additionally, as the duration of insomnia increases, tluough the consolidation 
process, insomniacs should also report diminishing levels of quality of life.
A t-test was used to examine differences between insonmiacs and normal sleepers on 
perceived stress scores (Proposition 1). The result showed that insomniacs reported 
significantly higher levels of stress than nonnal sleepers (t = 3.29, df, 380, p<0.001). A 
series of t-tests on the dimensions of Quality of Life between insoimiiacs and normal 
sleepers were also conducted (Proposition 2). hisonmiacs demonstrated lower QOL scores 
than nonnal sleepers on the dimensions of Psychological Health (t = 3.74, df = 380, 
p<0.001). Physical health (t = 2.81,df = 380, p<0.005). However, the quality of Social 
Relationships (t = 0.66, df = 380, n.s) and Enviromnental Health (t = 1.74, df = 380, n.s) 
were not significant discriminators.
The next analysis examined which areas of QOL would be predictive of the duration of 
insomnia (Proposition 3). It was hypothesised that as the reported duration of insomnia 
increased, the quality of the insomniacs’ life would continue to decline. Scores on all four 
dimensions of the QOL-BREF were entered into the regression model as well as age. From 
the stepwise multiple regression on the QOL-BREF scores with length of insomnia, only 
the physical health dimensions was significantly related to the length of insomnia 
accounting for 5% of the variation in length of insomnia.
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Table 4.5: Results of the stepwise multiple regression on Quality of Life domains 
predicting length of insomnia (hisomniac group only: df = 257)
Quality of Life Domain Predictor R R" Adjusted F for Final
R" change Beta
Physical Health 0.23 0.05 0.05 14.83 0.23*
* p<0.001
To examine whether there was an association between levels of perceived stress and 
reporting levels of emotionally laden cognitions (Proposition 4) a correlation between total 
TCQ scores and levels of perceived stress was undertaken. It was hypothesised, in line with 
the Cognitive Consolidation Model, that there should be a positive correlation; this was 
disconfirmed (r = 0.01, N = 382, n.s).
4.3.7 Discussion
The finding that levels of stress were associated with a self-diagnosis of insomnia was 
expected and confirms findings fiom previous studies (Bomiet & Arand, 1995; Roffwarg & 
Ernian, 1985). In relation to proposition 1, the finding suggests that insomniacs report 
higher perceived stress than normal sleepers. However, it is impossible to determine from 
the data whether the insomniacs were more vulnerable to stress or if the higher levels of 
slTess obseiwed were a result of the insomnia.
The finding that two of the four QOL dimensions discriminated insomniacs fr om normal 
sleepers also supports previous research (Fichten, Libman, Bailes & Alapin, 2000) and 
partially supports proposition 2. hisomniacs are more likely to suffer decrements to their
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quality of life than normal sleepers are. However, whether this is a cause or consequence of 
the insomnia has yet to be seen.
Tlu-ee o f the domains of the QOL-BREF were unrelated to the reported length of insomnia, 
namely, social relationships, enviromnental health and psychological health. Considering 
that both environmental health and social relationships health were not significant 
discriminators between insonmiacs and normal sleepers, this finding is unsurprising. 
However, the finding that psychological health was umelated to reported length of 
insonmia was suiprising. Wliether this is a result of some imdeiiying factor or whether this 
confirms the Cognitive Consolidation Model, in that, insonmiacs will attempt to reduce the 
harmful psychological effects of a period of sleep disturbance over time by self-labelling 
themselves as insonmiacs, remains to be seen.
The finding that reported physical health was negatively related to the length of insomnia, 
points to an association between poor physical health and the duration of insonmia 
(Proposition 3). However, it is difficult to ascertain whether a longer reported duration of 
insomnia causes poorer perceived health or is a consequence of it. It may be the case that 
the fatigue associated with insomnia causes individuals to perceive themselves as having 
poor physical health, or equally, that a lack physical ability is a causal factor in the 
development of insomnia. This question will be addressed in detail later in the chapter.
The finding that self-reported levels of stress were unrelated to the level of unwanted, 
emotionally laden cognitions (Proposition 4) was also imexpected (Marks, 1987). This 
finding could be explained by tlie possibility that as the duration of insonmia increases, the 
initial stressor becomes less important but the emotionally laden cognitions are fuelled by 
the consolidation process and thus are unrelated to levels of perceived stiess (this will be
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explored in-depth in Chapter 5). Additionally, it may be the case that the level of unwanted 
cognitions is unimportant to the progression of insomnia but rather the coping strategies 
used to deal with the cognition is.
4.3.8 Section 2: Emotional Processing and Coping (Propositions 5 — 9)
The next set of analyses were to delineate the role of cognitive coping strategies between 
stress and reporting poor sleep. As the model states, high levels of stiess create large 
amounts of emotionally laden information needing to be processed and depending upon the 
type of processing used, will either lead to recovery or poor sleep. Contrary to the 
prediction, there was no difference between insomniacs and normal sleepers on overall 
levels of emotional processing as measured by the TCQ (t = -0.59, df = 380, n.s) 
(Proposition 5).
The next analysis was to determine the linlc between stress and the various cognitive coping 
strategies (Proposition 6). As expected, Pear son conelations showed a negative relationship 
between perceived stress and use of distraction as a cognitive coping strategy (r = -0.18, N 
= 382, p<0.01) and positive correlations between stress and the use of punishment (r = 
0.14, N = 382, p<0.01) and worry (r = 0.23, N = 382, p<0.01) as cognitive coping 
strategies. There was no relationship between stress and the use of reappraisal (r = -0.07, N 
= 382, n.s) or social control (r = 0.03, N =382, n.s).
The next analysis was to examine the various cognitive coping strategies in relation to 
reporting insomnia (Proposition 7). It was expected, in line witli previous research 
(Abramowitz, Dorian & Tolin, in press; Ellis & Cropley, 2002; Harwey, 2001a; Wells & 
Davies, 1994), that worry, reappraisal, and punishment would be related to a self-diagnosis
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of a sleep complaint and the length of insomnia. Additionally, a relationship between social 
control and a self-diagnosis of insomnia was also expected.
Reappraisal and distraction were umelated to insomnia classification, whereas, in line with 
previous research, punishment (t = 2.03, df 380, p<0.05) and worry (t = 2.03, df 380, 
p<0.05) significantly discriminated between the two groups. Additionally, social contiol 
also significantly discriminated insomniacs from normal sleepers (t = -2.73, df 380, 
p<0.01) with normal sleepers reporting higher use of social control than insomniacs. 
However, none of the cognitive coping strategies were significant predictors of the length 
of insomnia (Proposition 8).
The next analysis was to examine the role of perceived social support in the link between 
perceived stress and the use of social control for insomniacs (Proposition 9). Levels of 
emotional support did not differ between insomniacs and normal sleepers (t = -1.49, df 380, 
n.s) but levels of practical support did (t = -2.34, df 380, p<0.05) with insomniacs 
perceiving a greater gap between ideal and actual levels of support. The correlation 
coefficient between stress and social control was (r = 0.15, N = 258, p<0.05). When levels 
of emotional social support were controlled for, the coefficient remained the same (r = 
0.15, N = 258, p<0.05). Additionally, when levels of practical support were controlled for 
the coefficient did not significantly change (r = 0.14, N = 258, p<0.05). This indicates that 
for insomniacs, both practical and emotional support do not significantly influence the 
relationship between stress and the use of social control.
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4.3.9 Discussion
These analyses have demonstrated the linlc between high levels of perceived stress and the 
use of punishment and worry, and conversely, a negative relationship between stress and 
the use of distraction by insomniacs (see also Ellis & Cropley, 2002).
Where the negative cognitive coping strategies (punishment and worry) were associated 
with a self-diagnosis of insomnia and could be used to discriminate, none were predictive 
of the length of insomnia. This finding suggests that the salience of the cognitive coping 
strategies employed during the initial phases of a sleep distiubance do not change as the 
insomnia progresses, and thus will not be associated with the length of insomnia. Tliis 
interpretation is logical in that a person who punishes himself or herself for not being able 
to sleep is no more likely, or able, to exponentially increase the level of self-punislunent 
over years and years. However, as length of insomnia was used to infer associations with 
the maintenance of insomnia, this suggestion is tentative.
4.3.10 Section 3a: Dysfunctional Beliefs (Proposition 1 0 -1 3 )
The next question addressed the role of dysfimctional beliefs in the development and 
progression of late-life insomnia. As with previous research, and in accordance with the 
Cognitive Consolidation Model, insoimiiacs should endorse more dysfunctional beliefs 
about sleep (Proposition 10) and these should also increase as the duration of the insomnia 
increases (Proposition 11).
The first analysis was to examine scores on the DBAS-10 between insomniacs and nonnal 
sleepers using a t-test, descriptive statistics for each DBAS item are provided in Table 4.6a.
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This was then followed by individual t-tests on eight of the individual components of the 
DBAS-10 (two components; items 5 and 8 violated the assumption of homogeneity of 
vaiiance and Mami-Wliitney tests were applied) in order to determine which dysfimctional 
beliefs could discriminate better than others (Proposition 12).
Table 4.6a: Descriptive Statistics for each Individual Item on the DBAS-10
Item Insomniacs Normal Sleepers
Mean SD Mean SD
1 5.51 3.00 6.46 2.83
2 5.04 2.75 5.26 2.64
3 5.50 2.89 4.90 2.59
4 4.35 2.62 4.37 2.55
5 5.52 2.97 3.54 2.17
6 6.53 2.66 5.65 2.44
7 6.38 2.76 5.10 2.60
8 4.34 2.73 3.15 2.39
9 6.52 2.76 5.10 2.61
10 6.33 3.15 5.24 2.90
Total scores on the DBAS-10 showed that insomniacs had higher levels of dysfimctional 
beliefs about sleep compared to nomial sleepers (t = 3.88, df = 380, p<0.001). However, as 
Table 4.6b demonstrates, not all items discriminated insoimiiacs from nonnal sleepers or 
related to high levels of dysfunctional thinldng. Item 1, the belief that a full 8 hours of sleep 
is needed to fluictioii properly was rated more highly by nonnal sleepers than insomniacs. 
Additionally, items 2 and 4, conipensating for sleep loss by napping in the daytime and 
staying in bed when not tired were non-significant, showing no differences between nonnal 
sleepers and insonmiacs.
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Table 4.6b: Results of the t-tests between insomniacs and normal sleepers on the DBAS-10
________________________DBAS-10 Item_______________________________________
t  d f  p ________
1 1 need 8 hours of sleep to feel refreshed and function well _ nc qoa aai^during the day. p<U.UUb
2 When I don't get the proper amount of sleep on a given night
I need to catch up on the next day by napping or on the next -0.73 380 n.s
night by sieeping ionger.
3 I am concerned that chronic insomnia may have serious . go
consequences on my physical health. ' ^
4 When I have trouble getting to sleep, I should stay in bed „ 
and try harder.
5 I am worried that I may lose control over my abilities to z = -6 05 N = 382 o<0 001 sleep, * "  ^
6 After a poor night's sleep, I know that it wiii interfere with my « . o ooa nnq
daily activities on the next day. P
7 When I fee! irritable, depressed, or anxious during the day, it ^ q
is mostly because I did not sleep well the night before. ' ^
8 When 1 sleep poorly on one night, I know it wiii disturb my ^  = -4 40 N = 382 p<0 001
sleep schedule for a whole week.
9 When I feel tired, have no energy, or just seem not to
function well during the day, it is generally because i did not 4.88 380 p<0.001
sleep well the night before.
10 I get overwhelmed by my thoughts at night and often feel I g gg 380 n<n 001
have no control over this racing mind.
DBAS-10 Total 3.88 380 p<0.001
The next analyses were to determine whether the level of dysflinctional beliefs increased as 
the length of insomnia increased and which beliefs were associated with reporting a longer 
duration of insomnia. The correlation coefficient (r = 0.13, N = 258, p<0.05) between
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length of insomnia and DBAS-10 total scores indicated that there was a moderate positive 
correlation. A stepwise multiple regression on the individual components of the DBAS-10 
was then undertaken, with length of insomnia as the dependent variable. Each item was 
entered into the model along with age. From the analysis, four main beliefs were found to 
be significant (Proposition 13) (Table 4.7). Loss of control over the ability to sleep (DBAS- 
10 Item 5), the need for eight hours o f sleep to function properly (DBAS-10 Item 1), the 
influence of poor sleep on daytime anxiety (DBAS-10 Item 7) and the anticipation of a 
week’s poor sleep after one poor night (DBAS-10 Item 8). Together these vaiiables 
accounted for 14% of the variance in length of insomnia. However, where items 5 and 7 
were positive, indicating more dysfunctional thoughts, item 1 and 8 were negative, 
suggesting that insomniacs did not hold those particular beliefs as the insomnia progressed.
Table 4.7: Results of the stepwise multiple regression on length of insomnia df = 257
DBAS-10 Item
5 i am worried that I may lose 
control over my abilities to sleep.
R R^  
0.28 0.08
1 I need 8 hours of sleep to feel
refreshed and function well during 0.33 0.11
the day.
7 When I feel irritable, depressed, or
anxious during the day, it is mostly q gy q
because I did not sleep well the 
night before.
3 When I sleep poorly on one night, i 
know it wiii disturb my sleep 
schedule for a whole week. 0.39
Adjusted F for Final
R" Change Beta
0.08 22.44 0.24”
0.11 16.01 -0.24”
0.13 13.23 0.25*”
0.15 0.14 11.47 -0.16”
p<0.05
**p<0.001
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4.3.11 Discussion
With the emergence of more cognitive models of insomnia, and the growing recognition of 
the importance of dysfunctional beliefs in detennining sleep satisfaction, it is important to 
uncover which dysfimctional attitudes and beliefs are more pertinent in the development of 
late-life insomnia and its long-term maintenance. From the analysis of the differences 
between insonmiacs and nonnal sleepers, dysfunctional beliefs about sleep could 
discriminate between the groups, in the most part. However, Imowing that 8 hours of sleep 
is not necessarily needed to function properly was also associated with the length of 
insomnia as was the belief that one poor night’s sleep would not naturally lead to a week of 
sleep disruption. This, coupled with the finding that compensatory napping and staying in 
bed when not tired were no more endorsed by insomniacs than normal sleepers suggests 
that not all dysfunctional thoughts can be used to discriminate.
These conflicting findings could be explained by factors associated with a sample of late- 
life insomniacs. As the mean length of the sleep complaint for insomniacs was over 18 
years, dysfunctional thinldng regarding the need for 8 hours sleep for optimal functioning, 
that one poor night’s sleep leads to a weeks’ worth of poor sleep, compensatory napping 
and staying in bed when not tired would most likely have been tided and tested by our 
insomniac group, and found to be false. Therefore, it could be argued that experience might 
refute some of the more testable dysfunctional beliefs about sleep. However, this viewpoint 
caimot hold for all dysfunctional beliefs towards sleep. An examination of the mean age 
and mean DBAS-10 scores from the insonniiac groups in Edinger and Wohlgemuth’s 
(2001) and Edinger et al’s (2001) studies showed that their samples were younger, had 
insomnia for fewer years, and reported fewer dysfunctional beliefs, compared to the current
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sample (Table 4.8). Therefore, it could be tentatively suggested that some dysfunctional 
beliefs do increase as the duration of insomnia progresses. Moreover, the second analysis 
showed that perceived loss of control over sleep and the daytime consequences of a poor 
night’s sleep were significantly related to the duration of insomnia.
Interestingly, both Edinger and Wohlgemuth’s (2001) and Edinger et al’s (2001) insoimiiac 
samples demonstrated lower levels of dysfunctional beliefs than the normal sleepers in the 
current study did (Table 4.8). Whether this phenomenon is a result of age, length of 
insomnia, or unique to the current sample, has yet to be determined.
Overall, consistent with previous research (Edinger et al, 1998; Espie et al, 2000), 
insomniacs reported more dysfunctional beliefs towards sleep compared to normal sleepers. 
Therefore, an association between dysfunctional beliefs and late-life insomnia has been 
established.
4.3.12 Section 3b: Discrepancy Anxiety (Propositions 14 — 16)
The next set of analyses were to determine the level of sleep discrepancy experienced by 
insomniacs and normal sleepers and the possible relationship between sleep discrepancy 
and the long-term maintenance of insomnia. As the Cognitive Consolidation Model 
suggests, a high sleep discrepancy between expectations and perceived sleep should 
discriminate insomniacs from normal sleepers (Proposition 14) and would lead to high 
levels of anxiety (Proposition 15) maintaining the cycle of insomnia (Proposition 16).
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Calculation of the Sleep Discrepancy Index fSDD
The Sleep Discrepancy Index was calculated from the SEI and the DBAS-10 scores. A low 
SEI, coupled with a high DBAS-10 score would indicate a larger SDL To calculate the 
SDI, SEI scores were first subtracted from the total possible score of 100 to give an index 
of Sleep hiefficiency (SI). Next the SI scores were multiplied by the DBAS-10 scores to 
form an interaction equation, and then divided by 100 to achieve a SDI percentage (Table 
4.9).
Table 4.9: The Sleep Discrepancy Equation
DBAS total X 1100 - Sleep Efficiency Index) = Sleep Discrepancy hidex (SDI%) 
100
The mean SDI score for insonmiacs was 17.29% (SD 12.68) and for nonnal sleepers this 
was 13.82% (SD 8.36). A t test revealed a significant difference between the groups (t = 
2.77, df 380, p<0.01). The next analysis was to determine whether a relationship between 
high scores on the SDI and reported anxiety scores exists. According to the Cognitive 
Consolidation Model a high Sleep Discrepancy Index should lead to high levels of anxiety. 
The Pearson correlation was positive (r = 0.26, N = 382, p<0.001). The final analysis was 
to examine whether SDI scores were related to the reported length of insomnia. The result 
(r = 0.20, N = 258, p<0.001), suggests that a longer reported duration of insomnia is 
associated with reporting higher levels of sleep discrepancy.
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4.3.13 Discussion
The findings that a sleep discrepancy index distinguished insomniacs from normal sleepers, 
and that this in turn is highly coiTelated with levels of anxiety, confimis past research and 
adds support to the model (Borkovec et al, 1981). It appeals that insomniacs do associate 
anxiety with a high-perceived sleep discrepancy. This finding is important as it suggests 
that even though insomniacs and normal sleepers may report similar levels of sleep 
efficiency (as in the present study), insomniacs tend to evaluate their sleep differently. 
Insomniacs tend to evaluate their sleep as an interaction between what they think they have 
had (their perceived sleep quality) what they believe they should have (their perceived 
sleep need) against the negative consequences of this discrepancy. This finding may also 
explain the high numbers of insomniacs who show no objective verification of insonmia, as 
well as the observed differences between self-defined insomniacs and 'short sleepers'. 
However, it remains to be seen whether the SDI is influenced by predispositional factors 
such as the neurotic / perfectionist personality.
4.3.14 Section 4: Self-Labelling as an Outcome o f Insomnia (Propositions 17 -  
18)
The final question to be addressed from the Cognitive Consolidation Model in this study is 
the role of sleep identification in the maintenance of insonmia. According to the model, 
insonmiacs should report higher levels of self-labelling compared to normal sleepers 
(Proposition 17) and as the length of insomnia increases, insonmiacs would be more likely 
to identify and consolidate causal explanations for their insonmia (Proposition 18).
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A series of t-tests, examining differences between insomniacs and nonnal sleepers on each 
of the dimensions of the SDQ were undertaken. As was expected, scores on each of the 
dimensions of the SDQ significantly differed between insomniacs and nonnal sleepers 
(Table 4.10).
Table 4.10: The results of the t-tests between Insomniacs and normal sleepers on the 
dimensions of the SDQ
Normal
Insomniacs Sleepers (N
(N = 258) = 124)
SDQ Dimensions Mean SD Mean SD t df P
Physical Tension 8.44 2.83 6.71 2.33 5.90 380 p<0.001
Mental Anxiety 10.54 3.27 8.73 3.01 5.21 380 p<0.001
Sleep Pattern Difficulty 7.95 2.41 6.18 2.3 6.83 380 p<0.001
Cognitive Intrusion 8.08 2.93 5.71 2.45 7.70 380 p<0.001
Sleep Disturbance 
Questionnaire Total 35.00 9.08 27.32 8.53 7.89 380 p<0.001
To examine whether the consolidation process (increased levels of insonmia self- 
identification) occiUTed within the insomniac sample a series of Pearson correlations 
between each of the dimensions of the SDQ and length of insomnia was undertaken. 
Overall significant associations were found for all scales: Physical Tension (r = 0.32, N = 
258, p<0.001), Mental Anxiety (r = 0.23, N = 258, p<0.001). Sleep Pattern Difficulties (r = 
0.19, N = 258, p<0.005) and Cognitive Intrusion (r = 0.21, N = 258, p<0.001).
Finally, the last analysis examined whether anxiety was coiTelated with the reported length 
of insonmia. If the proposition was correct (Proposition 19), there would be a negative 
correlation between length of insomnia and anxiety scores. The result (r = 0.09, N = 258, 
n.s) showed this not to be the case.
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4.3.15 Discussion
As proposed by the Cognitive Consolidation Model, and the present study has 
demonstrated, causal explanations for the participant’s insomnia strengthened as the 
duration of insomnia increased. Therefore it could be suggested that as insomnia 
progresses, insomniacs attempt to decrease the negative psychological effects of the 
insomnia by self-identifying themselves as insomniacs and forming consolidated causal 
explanations for their sleep distiubance. An alternative explanation, however, is that self­
labelling leads to an increasing length of insomnia (this will be addressed in detail in the 
next chapter).
However, the finding that levels of se lf  identification were not associated with a reduction 
in anxiety goes against the Cognitive Consolidation Model. This finding could be explained 
if the insomniacs had reached the point of consolidation just before seeking medical 
assistance, thus anxiety scores would not be reduced. However, this is difficult to establish 
as participants were not asked whether they had seen a sleep medicine specialist or other 
health care professional regarding their sleep.
4.4 GENERAL DISCUSSION
The results from the present study add considerable support to the Cognitive Consolidation 
Model of hisoimiia (CCMI). Not only were the relationships between high perceived stress, 
the use of negative cognitive coping strategies, dysfunctional beliefs about sleep. Sleep 
Discrepancy Index scores, anxiety scores and self-identification of insomnia foimd, but 
many of these factors also related to a longer reported duration of insomnia.
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Moreover, links between stress levels and the ‘negative’ cognitive coping strategies, and 
between high sleep discrepancies and anxiety were also established, providing some 
evidence of the processes underwhich insomnia could progress from a acute condition, in 
response to the external enviromnent, to a cluonic condition, maintained by internal 
processes.
As for the role of sleep hygiene in late-life insoimiia, it has been shown, in line with 
previous research that sleep hygiene does not discriminate insonmiacs fiom nonnal 
sleepers in the most part. However, sleep hygiene should not be dismissed, for as 
mentioned earlier, several pre-existing vulnerabilities which may have an effect on the 
relationship between sleep hygiene and poor sleep have not been accounted for. Levels of 
pre-sleep cognitive activity and keeping an irregular sleep schedule did discriminate and 
were related to the length of insomnia. Therefore, in relation to the Cognitive Consolidation 
Model, high levels of emotionally laden cognitions and an inegular sleep pattern may be a 
factor in the development and progiession of insomnia. However, the full role of sleep 
hygiene in insonmia, under the Cognitive Consolidation Model’s framework, remains to be 
established.
These conclusions should be interpreted tentatively as the data were cross-sectional. To 
make a more conclusive argument regai’ding insonmia dmation and self-identification, not 
only would prospective data help, but age would have to be controlled for as insoimiiacs 
were significantly older than normal sleepers. It may be that the longer insomnia is present 
the more likely that insomniacs would see a sleep medicine specialist, or at least seek a 
refeiTal, but also increase their knowledge and behaviour towards sleep hygiene practices.
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Of the original 19 propositions made, eleven were confinned, two were partially confirmed 
and six were disconfirmed (Table 4.11).
Table 4.11: The Results of Each Proposition made 
Proposition
Number Details Result
1 Insomniacs would report higher levels oi perceived stress than normal sleepers Confinned
2 Insomniacs would report lower levels of Quality of Life than Normal Sleepers Partial Confirmation
3
A longer reported duration of insomnia 
would be associated with lower Quality 
of Life scores
Partial Confirmation
4
There should be a positive relationship 
between levels of emotional processing 
and levels of perceived sti ess
Disconfimied
5
Insomniacs should report higher levels 
of emotional processing than normal 
sleepers
Disconfirmed
6
Perceived stress scores should be 
positively coiTelated with the negative 
emotional processing styles
Confirmed
7
Insomniacs should report higher levels 
of negative emotional processing styles 
than normal sleepers
Confinned
8
A longer reported duration of insomnia 
would be associated with the negative 
emotional processing styles
Disconfirmed
9
Levels of social support should mediate 
the relationship between social control 
and perceived stress
Disconfinned
10
Insomniacs should report higher 
dysfunctional beliefs than normal 
sleepers
Confinned
11
Higher dysfunctional beliefs would be 
associated with a longer reported 
duration of insomnia
Confinned
12
Some dysfunctional thoughts would 
better discriminate insonmiacs fiom 
normal sleepers
Confinned
13
Some dysfunctional thoughts would be 
associated with a longer reported 
duration of insomnia
Confinned
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14
Sleep discrepancy scores would 
discriminate insomniacs from normal 
sleepers
Confirmed
15 A higher sleep discrepancy would be associated with higher anxiety scores Confirmed
16
A higher sleep discrepancy would be 
associated with a longer reported 
duration of insomnia
Disconfirmed
17
Insomniacs would report higher levels 
of self-identification than normal 
sleepers
Confirmed
18
Levels of self-identification would be 
associated with a longer reported 
duration of insomnia
Confirmed
19
The reported duration of insoimiia 
would be negatively related to anxiety 
scores
Disconfirmed
However these findings, especially the disconfimied propositions, have implications 
predominately for the mechanisms under which the Cognitive Consolidation Model works 
as opposed to the factors contained within the Cognitive Consolidation Model. These 
modifications are shown in Figure 4.7.
The model has been reformulated into tlmee sections. The first, containing the stressors 
leading to the high levels of perceived stress, is the predisposing / triggering phase, leading 
to the initiation of an acute sleep difficulty (untested). The second section is the 
consolidation process, which intensifies as the length of the sleep complaint increases, 
maintaining the sleep disturbance. Within this section levels of high emotional processing 
have been taken out of the causal pathway between high levels of perceived stress and the 
use of negative cognitive coping strategies. Additionally, the linlc between sleep 
catatstrophizing and high levels of emotional processing has been changed to linlc 
catatstrophizing and perceived stress. Therefore, those who perceive high levels of stress 
and use worry and punishment to deal with the str ess either perceive or experience a period 
of sleep disruption. This sleep disruption is then evaluated against dysflinctional beliefs
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over the need for sleep and consequences of poor sleep, resulting in a sleep discrepancy 
anxiety, which then leads to catatstrophizing and feeds back into increasing levels of 
perceived stress.
Figure 4.7: The revised Cognitive Consolidation Model of Insomnia
( 1 )
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The other omission from the model is the proposed mediational pathway between 
perceived stress and the use of social control by levels of social support as this pathway 
was disconfirmed by the present analyses.
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The main change however is the removal of self-identification fiom the second section (the 
consolidation process) to the third section (the identification / action section). It is now 
proposed that as the length of sleep disturbance increases, the individual will self-identify 
themselves as having insomnia by foiining increasingly strong causal explanations for their 
insomnia, leading them to seek external assistance with their problem as opposed to self- 
identifying as an attempt to reduce the discrepancy anxiety.
There were limitations to the present study. Primaiily, self-reports were used to classify 
insomniacs and those with chronic illness were also included in the sample. However, for 
the first point, it has been shown that self-reports of insomnia status can be quite accurate 
(Coates et al, 1982), and for the second, there were no differences in reporting clrronic 
illness between insomniacs and nomial sleepers. Additionally, using a sample of optimally 
healthy older adults would provide a distorted view of nomial ageing.
The most important limitation of the present study was the sample itself. Participants were 
recruited through a magazine asking for voliuiteers, which also contained a short 
coiinnentary about late-life insomnia. This would naturally result in a sample of volunteers 
who were highly motivated to take part but more specifically in teiiiis of a high proportion 
of volunteers with an existing sleep complaint. This was reflected in the present sample’s 
characteristics (258 (67.54%) insomniacs vs. 124 normal sleepers (32.46%)). This limits 
the generalisability of the present study, as it does not coiifonn to the prevalence rates of 
late-life insomnia seen in the general population (Ford & Kamerow, 1989). In an attempt to 
compensate for these problems stringent criteria for insoimiia were chosen, however, a 
subgroup analysis will be undertaken which may highlight some important differences (see 
chapter 6). Another important consideration is the difference in age between insomniacs 
and normal sleepers and as such the significant findings could be attributable to increasing
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age as opposed to having insomnia. However, age has been included as a variable in all the 
regi-ession analyses and was not a significant predictor of scores on most of the components 
of the CCML
Overall, the findings hom the present study suggest that the Cognitive Consolidation 
Model has possibilities and is worth developing and being examined in more depth. 
However, all the results in this study have been, and should be, interpreted with caution. 
Causality and directionality of all the factors could not be ascertained. Additionally, as the 
power calculations assume equal group sizes, power has been diminished by the inequality 
in the present sample. What is required is a systematic follow-up of all of the variables and 
questions discussed, preferably with the same sample (see Chapter 5). This would allow 
more inference about the directional nature and causal relationships within the Cognitive 
Consolidation Model.
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CHAPTER FIVE
FOLLOW-UP STUDY
5.1 INTRODUCTION
The aim of this study was to add to the existing findings fi*om study 1 by examining the 
assumptions of the revised Cognitive Consolidation Model of hisomnia over a longitudinal 
period. This was achieved by examining changes in scores and associations between 
factors contained within the model (Figure 5.1).
Twenty-four propositions were tested in accordance with the revised Cognitive 
Consolidation Model. Most were to confimi findings fiom the previous study. However, 
several were added to examine the strength of association between variables (the 
consolidation process) over time. Due to the lack of significant effects in the first study, the 
behavioural measures of sleep hygiene (time of last meal, perceptions of the bedroom 
environment, alcohol and nicotine usage) were excluded from the analysis. Similarly, due 
to the lack of significant effects in study 1, levels of reported social support and overall 
levels of emotional processing were also excluded from the analysis.
5.1.1 Propositions 1 - 3: The Role o f Perceived Stress in the Maintenance o f Insomnia
Insomniacs should still report higher levels of perceived stress than normal sleepers 
(Proposition 1). However, where there should be an increase in levels of perceived stress 
for insomniacs between baseline (time 1) and follow-up (time 2), due to the consolidation
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experience (Proposition 2), there should be no significant increase in perceived stress
scores over time points for normal sleepers (Proposition 3).
(1)
Figure 5.1: The Revised Cognitive Consolidation Model of Insomnia
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5.1.2 Propositions 4 -  5: Quality o f Life in the Maintenance o f Insomnia
As before, insomniacs should report lower Quality of Life scores an each dimension of the 
QOL-BREF, except on social relationships and environmental health, than normal sleepers 
(Proposition 4) and insomniacs should demonstrate an increased decline in QoL scores 
compared to baseline (Proposition 5).
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5.1.3 Propositions 6 — 8: The Role o f  Cognitive Coping Strategies in the Maintenance 
o f Insomnia
Insoniiiiacs should still use wony and punishment more than normal sleepers (Proposition 
6). However, as cognitive coping strategies are generally seen as stable, and that none were 
associated with the length of insomnia in that last study, it was expected that none of the 
cognitive coping strategies would increase or decrease between time points for insomniacs 
or normal sleepers (Proposition 7). Moreover, as in the last study, there should also be 
significant associations between levels of perceived stress and levels of distraction, 
punishment and wony for the insonmiac gi'oup, with distraction being negatively 
associated to perceived stress (Proposition 8),
5.1.4 Propositions 9 — 13: The Role o f Dysfunctional Beliefs in the Maintenance o f  
Insomnia
Considering the findings horn the previous study, insomniacs should report higher levels of 
dysfunctional beliefs than normal sleepers (Proposition 9). Additionally, to confirm the 
findings fi'om the earlier study, it was also expected that some individual dysfunctional 
belief items would not discriminate insomniacs fi’om normal sleepers at follow up, 
specifically, items 2 and 4, and that item 1 would be more highly endorsed by noimal 
sleepers than insomniacs, as before (Proposition 10). There should also be an increase 
between baseline and follow up in overall levels of dysfunctional thought for insonmiacs 
(Proposition 11). The individual components of the DBAS-10 would also be examined 
between time points for the insomniac group to see whether any changes had occmred. It 
was expected that for the insonmiac group, items 1 and 8 would have decreased and items 
5 and 7 increased (Proposition 12) as they were related to reported length of insonmia in
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study 1. Finally, there should be no increase in DBAS scores between time points for
normal sleepers (Proposition 13).
5.1.5 Propositions 14 -  16: The Role o f Sleep Discrepancy in the Maintenance o f  
Insomnia
It was hypothesised that Sleep Discrepancy hidex scores would differentiate insonmiacs 
from normal sleepers, with insomniacs scoring higher than nomial sleepers, as before 
(Proposition 14). An increase in Sleep Discrepancy hidex scores between time 1 and time 2 
was also expected for the insomniac group, due to the consolidation experience 
(Proposition 15) but not for the normal sleeper group (Proposition 16).
5.1.6 Propositions 1 7 —21: The Role o f Anxiety in the Maintenance o f Insomnia
hisomniacs should still report higher levels of anxiety than normal sleepers (Proposition
17) and report increasing levels of anxiety between baseline and follow-up (Proposition
18), whereas for normal sleepers there should be no significant change (Proposition 19). 
Additionally, the relationship between Sleep Discrepancy hidex scores and levels of 
anxiety should also be significant (Proposition 20) and have increased between time points 
(Proposition 21).
5.1.7 Propositions 22 -  24: The Role o f Self-Identification Strategies in the 
Maintenance o f Insomnia
The reported levels of sleep-identification strategies should again differentiate insomniacs 
horn normal sleepers (Proposition 22) and increase between baseline and follow up for
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those still reporting insomnia (Proposition 23), but not for those reporting normal sleep 
(Proposition 24).
5.2 METHOD
5.2. i  A Priori Power Analysis
A  power analysis was undertaken to identify how many responses were needed to malce the 
results meaningful. As few studies have been conducted on the variables in the model using 
a repeated measures design (excluding treatment studies) but the previous study showed 
significant differences between insomniacs and normal sleepers, a medium effect size 
(0.50) was sought as per Cohen’s (1992) convention. Power was set to (0.95) and the alpha 
was again set to (0.001) as many assumptions were being tested. Based upon a repeated 
measure t-test, d -  2.22, power would be assured if 122 participants returned the 
questionnaire (Gpower, Version 2; Paul & Erdfelder, 1999). This again suggests power 
would be reduced if  the group sizes were unequal.
5.2.2 Procedure
All 382 participants horn the first study were sent an identical booklet of measures as they
had done the previous year. As the time-span between sending questionnaires in the first
analysis was tlnee months (January to April) the follow-up qrrestionnaires were sent in
April the following year, and the cut off date for responses was set for July (3 months). The
measures: Perceived Stress Scale (PSS), Thought Control Questiormaire (TCQ), Hospital
Anxiety and Depression Scale (HADS), Sleep Disturbance Questionnaire (SDQ),
Dysfunctional Beliefs and Attitudes to Sleep Scale (DBAS-10), World Health Organisation
Quality of Life-BREF (QOL-BREF), Significant Others Scale (SOS-B) and the screening
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questionnaire and sleep diary were not modified in any way (see Chapter 4 for full 
description of measures). The participants were asked to retuin the booklet of 
questionnaires in the stamped-addressed envelope provided. All participants were thanked 
for their continued support and if they requested a copy of the results they were sent an 
overview of the results.
5.2.3 Analytic strategy
Differences between insonmiacs and nonnal sleepers at time points were examined using a 
(2 x 2) Mixed Group Analysis Of Variance (ANOVA). The Mixed Group ANOVA was 
chosen as it allows simultaneous analysis of between subjects and within subjects data, 
hidependent t-tests and repeated t-tests were used to examine differences between 
insomniacs and nonnal sleepers at follow up and differences between baseline and follow- 
up scores for insomniacs and normal sleepers. Additionally, where regressions on the 
reported length of insonmia were used in the first study to infer the change in importance of 
components of the CCMI over time, change scores were also created and compared, 
correlated and regressed to examine whether associations, outlined within the model, 
increased between time points and the predictors of those changes. All regiessions used the 
default p<0.05 to enter the model and p<0.05 to leave the model.
5.3 RESULTS
5.3.1 Sample Characteristics
Of the 382 questionnaires sent out, responses were received from 257 (67.28%) of the 
original participants. Of the 257 responses, 16 (4.19%) were laiown to have died, 10
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(2.62%) no longer met the criteria for insomnia, and 13 (3.4%) had changed from nonnal 
sleepers to insomniacs. The latter two groups were omitted from the main analyses and will 
be considered in Chapter 6. Of the remaining 218 pai ticipants, 146 (67%) were insonmiacs, 
with a mean length of insomnia of 20.97 years (SD 14.97), and 72 (33%) were nonnal 
sleepers. 51 (23.39%) were males and 167 (76.61%) females. There was no significant 
difference between responders at time 1 and time 2 on insonmia status {%2 = 0.07, df = 1, 
n.s). Additionally, as expected, there was a significant gender difference in reporting 
insonmia with more women reporting insoimiia than men (%2 = 4.94, df = 1, p<0.05).
5.3.2 Data Screening
Dichotomous and continuous outliers, normality and homogeneity of variance were 
examined as in the previous study and missing values were again treated by mean 
substitution. The results showed that the cognitive intrusion dimension of the Sleep 
Disturbance Questioimaire (SDQ) violated the homogeneity assumption; therefore, scores 
on all four dimensions of the SDQ, at both time periods, were transfomied to z-scores for 
interscale comparison.
5.3.3 Differences Between Responders
The first set of analyses was to determine whether there were any significant differences in 
sleep parameters (SEI scores and Length of hisonmia), variables within the CCMI and 
demogiapliic chaiacteristics between responders at time one and responders at both time 
points. The data from study 1 was split into those who had only responded at time 1 (N 
=164) and those who had responded at both time points (N = 218) and a series of t-tests 
were applied. None of these variables significantly differed between the groups (Table 5.1).
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Levels of clironic illness were compared between insomniacs at baseline and at follow up 
and showed no significant difference (85.6% with a chronic illness at time 1 and 87% 
reporting a chronic illness at time 2; %2 = 0.12, df = 1, n.s) and between baseline and 
follow up for normal sleepers (80.6% with a cluonic illness at time 1 and 87.5% with a 
clu'onic illness at time 2; %2 = 1.29, df = 1, n.s). Similarly, there was no significant 
difference between insonmiacs and nonnal sleepers on reporting a cluonic illness (%2 = 
0.11, d f=  1, n.s). The correlation matrix and descriptive statistics between all variables am 
shown in Tables 5.2 and 5.3. Each proposition was then examined separately.
5.3.4 Proposition 1 to 3: The Role o f Perceived Stress in the Maintenance o f Insomnia
The ANOVA showed a main effect for time on perceived stress scores (F (1,216) = 5.17; 
p<0.05) and a main effect for insomnia classification (F (1, 216) = 23.08; p<0.001) but no 
interaction effect (F (1, 216) = 2.90, n.s.). An examination of box plots, means and 
standard deviations (Table 5.2) suggests that overall perceived stress scores increased 
between time points and were overall higher in insonmiacs compared to nonnal sleepers. 
However, the increase between time points was not significantly different between 
insonmiacs and normal sleepers explaining the lack of an effect.
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Table  5.2: Descriptive Statistics for all measures
Variables
Baseline 
Insomniacs 
(N =146)
Follow up 
Insomniacs 
(N =146)
Baseline Normal 
Sleepers (N = 72)
Follow up Normal 
Sleepers (N = 72)
TCQ
Mean SD Mean SD Mean SD Mean SD
Distraction 14.23 4.07 14.48 4.00 15.07 4.39 15.47 3.75
Punishment 8.55 2.41 9.14 2.56 8.26 2.30 8.13 2.37
Reappraisal 11.73 4.05 12.02 3.72 12.00 3.62 12.17 3.52
Worry 10.15 3.02 10.38 3.00 9.47 2.72 9.46 2.46
Social Control 11.73 3.13 11.49 3.47 12.97 3.06 11.64 3.42
DBAS-10 56.12 18.56 62.06 18.84 49.07 14.59 44.24 15.16
PSS-14 24.82 5.25 26.66 4.76 22.54 4.92 22.81 7.48
WHOQOL-BREF
Psy H 17.94 2.37 19.76 3.54 19.26 2.33 21.25 3.48
Physical Health 22.62 4.73 20.53 2.90 24.10 4.64 20.35 3.31
EH 32.74 3.54 30.27 6.28 32.50 3.14 32.19 5.06
Social Relationships 10.39 2.21 9.87 2.40 11.03 2.01 10.68 2.12
Anxiety 7.58 2.83 8.88 4.32 6.81 3.01 7.93 4.25
SDQ
Physical Tension 8.32 2.92 9.07 2.84 6.74 2.20 6.46 2.28
Mental Anxiety 10.51 3.38 11.23 2.94 8.78 2.83 7.53 3.01
SPD 7.85 2.55 8.69 2.56 6.11 2.17 6.39 2.34
Cognitive Intrusion 8.00 2.93 8.67 2.95 5.69 2.47 6.10 2.48
SEI 68.67 18.36 70.22 18.75 72.25 12.73 73.83 21.82
SDl 18.34 13.63 18.82 14.00 13.71 7.81 11.42 10.94
PSS = Perceived Stress Scale 
SEI = Sleep Efficiency
Psy H = Psychological Health 
EH = Environmental Health 
SDl = Sleep Discrepancy Index
DBAS-10 = Dysfunctional Beliefs and Attitudes to Sleep Scale 
SPD = Sleep Pattern Difficulty
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5.3.5 Discussion
These findings suggest that an understanding of the role of perceived stress in the 
maintenance of insomnia is warranted and also confiims its place in the revised CCML 
Overall, levels of perceived stress discriminated insomniacs from normal sleepers 
(Propositions 1). However, levels of stress increased for insomniacs and nonnal sleepers 
alike (Proposition 2 and 3).
The finding that stress scores were overall higher in insomniacs compared to nonnal 
sleepers fits with both the CCMI and with Spiehnan et a f s (1987) cumulative model, in 
that; stress is a precipitating factor in the development of insomnia. However, further to 
the cumulative model, the revised CCMI also posits the possible mechanism under which 
Spiehnan and colleagues suggest sleep-disrupting behaviours and cognitions maintain the 
disorder. The CCMI suggests that an increase in stress occurs as insomnia progiesses, due 
to daytime catastrophizing and an increase in stress scores was observed in the insomniac 
group. However, the role of sleep catastrophizing in the CCMI, and its possible 
associations, were not addressed in this study and will be fully examined in Chapters 7 and
The overall increase in perceived stress over the course of a year, and the subsequent 
disconfirmation of proposition 3, however, questions the utility of the perceived stress 
scale in the study of the maintenance of insomnia. The overall increase in perceived stress 
scores may reflect, and be therefore be the precur sor to, the development of an initial sleep 
disruption within this group or may simply reflect the nature of ‘multiple loss’ life events 
experienced frequently by older adults (O’Brien-Cormihan, 1997). However, the current
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data prohibit an analysis of tins. Wliat is needed to confirm the full role of stress in the 
maintenance of insomnia is a move away fi'om a generic measure of stress and the creation 
of a sleep-specific stress measiue to examine whether the increase in stress within the 
nonnal sleeper group was sleep related, or not, and whether sleep-specific stress was 
responsible for the increase in stress scores for the insonmiac group
5.3.6 Propositions 4 — 5: The Role o f  Quality o f  Life in the Maintenance o f  Insomnia
A series of ANOVA’s on each dimension of the QOL-BREF were undertaken. The results 
showed a main effect for time (F (1, 216) = 80.20, p<0.001) and an interaction effect (F (1, 
216) = 6.42, p<0.05) but not for insomnia classification (F (1, 216) = 1.91, n.s) for physical 
health. A different pattern was found for psychological health with a main effect for time 
(F (1, 216) = 47.52, p<0.001) and a main effect for insonmia classification (F (1, 216) = 
18.05, p<0.001) and no interaction effect (F (1, 216) = 0.09, n.s). For social relationships 
there was a main effect for time (F (1, 216) = 4.80, p<0.05) and a main effect for insonmia 
classification (F (1, 216) = 8.23, p<0.005) but no interaction effect (F (1, 216) = 0.72, n.s). 
For environmental health there was a significant main effects for time (F (1, 216) = 11.07, 
p<0.001) not for insomnia classification (F (1, 216) = 2.28, n.s) but an interaction effect 
was obsei*ved (F (1, 216) = 6.73, p<0.001). An examination of box-plots, means and 
standard deviations suggests that levels of psychological health and social relationsMps 
were overall lower in insonmiacs compared to normal sleepers (Proposition 4). However, 
the overall reduction hi levels of psychological health and social relationships explains the 
lack of an interaction effect (Proposition 5). The decrease in environmental health by 
insomniacs between time points explained the interaction effect and the significant 
decrease in physical health for normal sleepers explained the interaction effect.
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A logistic regi*ession was performed on insomnia classification (insomniac Vs normal 
sleeper) to examine which changes in QoL dimensions between baseline and follow up 
best-predicted the year increase in the duration of insomnia. Change scores between 
baseline and follow up were created for all four predictors and regiessed on classification 
status along with age. The full model showed significant goodness of fit (%2 = 257.38, d f = 
212, p<0.001). Prediction success was excellent for insonmiacs 94.5% but poor for nonnal 
sleepers 19.4%, providing an overall prediction of 69.7% and the Wald criterion showed 
physical health (z = 10.57, df = 1, p<0.001) and environmental health (z = 10.47, df = 1, 
p<0.001) to be the only reliable predictors of insonmia status. The adj-r^ = 0.12 showed 
that 12% of the variance in insonmia classification was explained by physical and 
environmental health.
5.3.7 Discussion
The finding that Quality of Life scores on enviroimiental health significantly decreased for 
insonmiacs compared to normal sleepers confirms previous research; insonmiacs 
demonstrate a lower quality of life than normal sleepers (Fichten et al, 2000; McCall et al, 
2000). However, in the first study, environmental health did not discriminate between the 
two groups, although there was an interaction effect between time and insomnia 
classification for levels of envirormiental health. These findings, coupled with the results of 
the logistic regression, indicate declining environmental health (dissatisfaction with 
acconmiodation, reduced access to finance) is a consequence of insonmia as opposed to a 
cause.
The finding that perceived physical health decreased for normal sleepers between time 
points more so than for insonmiacs, explaining the interaction effect, is logical when
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examining the levels of reported clnonic illness within the current sample, insomniacs 
reported little increase in levels of chronic illness between baseline and follow up (85.6% - 
87%) whereas normal sleepers increased more so (80.6% - 87.5%). There were no 
interaction effects on psychological health and social relationships even though overall 
between groups (insomniacs vs. nonnal sleepers) differences were found and time 
differences observed. For the results on psychological health, the possibility exists that 
talcing part in the research may have increased levels of self-efficacy and is reflected in the 
increase in psychological health for both groups and subsequent lack of an interaction 
effect. However, in the case of social relationships, scores decreased for both groups and 
most likely reflects the nature of getting older or indeed decreasing social support 
associated with increasing age as opposed to deteriorations in sleep.
5.3. S Propositions 6 — 8: The Role o f  Cognitive Coping Strategies in the Maintenance 
o f  Insomnia
The ANOVA showed a main effect for insomnia classification (F (1, 216) = 5.15; p<0.05) 
on worry (Proposition 6). However, no main effect of time on worry (F (1, 216) = 0.23; n.s) 
or an interaction effect between insomnia classification and time (F (1, 216) = 0.30; n.s) 
were observed (Proposition 7). After examination of the means and standar d deviations in 
Table 5.2, these findings suggest that overall insomniacs scored higher than normal 
sleepers on worry, however, there were no changes in wony scores between time points for 
either group.
The next ANOVA was conducted on punisliment scores and no main effect of time on 
punislmient scores was found (F (1, 216) = 1.92; n.s) (Proposition 7). However, a main 
effect for insonmia classification (F (1, 216) = 4.34; p<0.05) and an interaction effect (F (1,
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216) = 5.01; p<0.05) were obseiwed (Proposition 6). From Table 5.2 it can be concluded 
that insomniacs increased in their use of punislnnent over the year and overall, 
demonstrated higher scores on punishment compared to normal sleepers (Proposition 6). 
Distraction showed no overall change over time (F (1, 216) = 0.98; n.s), no difference 
between insomniacs and normal sleepers (F (1, 216) = 3.60; n.s) and no interaction effect 
between time and insomnia classification (F (1, 216) = 0.06; n.s).
The next analyses were to determine whether the relationship between stress and the 
negative coping strategies (wony and punishment) and distraction existed for the 
insomniac gr oup (Proposition 8). A series of Pearson correlations showed that there was no 
relationship between stress and the use of punishment (r = 0.04, N = 146, n.s), worry (r = 
0.15, N = 146, n.s) or distraction (r = 0.05, N = 146, n.s) (Proposition 8). Additionally, 
there were no significant correlations between levels of perceived stress and any of the 
cognitive coping strategies for the normal sleeper group. As str'ess scores had increased 
between time points change scores between baseline and follow up were created for scores 
on worry and punishment and correlated with the change scores in perceived stress. For the 
insomniac group only the changes in worry scores were associated with the change in stress 
scores (r =. 0.19, N = 146, p<0.05).
5.3.9 Discussion
Levels of worry and punishment were overall higher in insonmiacs compared to normal 
sleepers. This finding confirms the previous study, where woixy and punishment were used 
more by insonmiacs than normal sleepers. However, punishment was the only coping 
strategy to increase for insonmiacs over the year and no strategies were associated with
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levels of perceived stress. Moreover, changes in stress scores were only associated with 
changes in wony scores.
As cognitive coping strategies are generally seen as temporally stable, it can be reasonably 
assumed that the finding that worry scores did not significantly increase, an as such no 
interaction effects found, for insomniacs is valid. However, this does not explain the 
observed increase in the use of pimislunent for insomniacs between time points, nor the 
finding that changes in punishment were not associated with changes in perceived stress 
scores. Instead this suggests a complex relationship between cognitive coping strategies 
and levels of perceived stress.
A working hypothesis could be that the negative cognitive coping strategies are not stable, 
separate dimensions but on a cumulative continuum between wony and punishment. 
Therefore, as the stress of the consolidation experience increases, insomniacs will wony 
more (demonstrating the finding that changes in stress were associated with changes in 
worry scores) and then at some point (a wony saturation threshold) the insomniac neither 
increases nor decreases the amount of wonying they do, but begins to punish himself or 
herself as well (demonstrating the increase in the use of punishment between time points) 
(Figure 5.2).
To examine this hypothesis further, a stepwise regression on punislmient change scores 
was undertaken with the changes in each of the other cognitive coping strategies, changes 
in perceived stress scores and age added as predictors. If the hypothesis were conect, the 
most significant predictor of changes in punishment scores would be changes in worry 
scores (Table 5.4). This was confimied with changes in wony scores predicting 16.8% of
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the variance in the increase in the use of punishment. Moreover, changes in the use of 
distraction added a further 8.2% of the variance.
Figure 5.2: The relationship between stress, worry and punishment in the maintenance of 
insomnia
Increasing Length of Insomnia
Worry
P e rc e i ve d 
8 tre s s
Table 5.4: Results of the stepwise multiple regression on punishment change scores
R R: Adjusted F for FinalPredictor R: change Beta
Worry Change Scores 0.42 0.17 0.17 30.23 0.32**
Distraction Change Scores 0.51 0.26 0.25 25.19 0.31**
p<0.001
These findings offer an insight into the changing structure of cognitive coping strategies 
employed in the maintenance of a disorder such as insomnia. If, as suggested by the 
findings from the first two studies, worry and punishment were the cognitive coping 
strategies linked to insomnia, then it would appear that the insomniac begins by worrying
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then as the insomnia progresses he or she begins to cumulatively employ punislmient as 
well.
As for distraction, no significant findings were observed fi'om the ANOVA. The lack of an 
interaction effect, coupled with a lack of overall difference between insomniacs and nonnal 
sleepers adds to the findings fi'om the first study which suggests distraction is unrelated to 
insonmia (positively or negatively). However, the regiession indicates that there may be 
changes in the use of distraction over time toward the use of wony. This finding, coupled 
with the earlier finding that distraction was negatively associated with levels of stress 
fiirther suggest that distraction may be used to deal with an initial stressor but if this fails 
the individual begins to wony, however, this is a tentative suggestion as the development 
of insomnia was not measured.
5.3.10 Proposition 9 - 13: The Role o f  Dysfunctional Beliefs in Insomnia Maintenance
The ANOVA for DBAS scores showed a significant main effect for insomnia classification 
(F (1, 216) = 34.84; p<0.001) no main effect for time (F (1, 216) = 0.16; n.s) and a 
significant interaction between time and insonmia classification (F (1, 216) = 14.99; 
p<0.001). Overall, insonmiacs demonstrated higher DBAS scores than normal sleepers, 
and insonmiacs’ DBAS scores increased significantly over time (Proposition 9 and 11) 
whereas for normal sleepers they did not (Proposition 13).
The next sets of analyses were to examine the differences between insonmiacs and normal 
sleepers on each individual item of the DBAS-10. It was hypothesised that insonmiacs 
would score higher than normal sleepers on each item of the DBAS with the exception of 
items 1, 2 and 4 (Proposition 10). The results suggest that, with the exception of the items
152
hypothesised, insomniacs scored higher on each item than noimal sleepers (Table 5.5). The 
next analysis was to determine which dysfunctional beliefs were associated with the 
maintenance of insomnia. Repeated t-tests were undertaken on the total DBAS-10 scores 
between time 1 and time 2 for the insomniac group only, then on each of the individual 
items of the DBAS-10 (Table 5.5). It was expected that there would be an increase in some 
individual DBAS-10 scores (Proposition 12).The results show that all the scores on the 
individual items of the DBAS, with the exception of items 1, 2, 7, and 9, significantly 
increased (Table 5.5). However, contrary to prediction items 1 and 8 did not decrease and 
item 7 did not significantly increase.
5.3.11. Discussion
The finding that overall DBAS scores discriminated insomniacs from nonnal sleepers and 
increased between baseline and follow up for insomniacs but not for normal sleepers 
confirm the results from the first study and its inclusion in the CCML Dysfunctional beliefs 
are important in understanding the self-diagnosis of insomnia and the progression and 
maintenance of insomnia (Morin, Blais & Savaid, 2002).
The individual-item analysis between nonnal sleepers and insonmiacs confinned the 
hypothesis that some dysfunctional beliefs do not discriminate between the groups. It 
appears that needing 8 hours of sleep to function properly (Item 1), daytime napping (Item 
2) and staying in bed when not tired (Item 4) are no more endorsed by insomniacs than by 
normal sleepers. Whether this reflects a common misconception inlrerent to all people 
(insomniacs and nonnal sleepers alike) or whether insomniacs, through experience, laiow 
these strategies are dysfunctional and thus comparable to normal sleepers who would most
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likely not use these strategies, remains to be seen. However, as Item 1: the belief that 8 
hours of sleep is necessary for optimal functioning, was more endorsed by normal sleepers 
than insomniacs in the baseline study, this item need not be incoiporated into a 
dysfunctional beliefs treatment regimen. Moreover, the inclusion of items 1, 2 and 4 in a 
treatment progiamme may give a distorted view of treatment efficacy if the DBAS-10 were 
used as an outcome measure.
The suggestion that some sleep-related dysfunctional beliefs change in importance as the 
duration of insomnia progresses was specifically addressed in the follow up analysis. From 
the analysis of the individual item scores on the DBAS-10 between time 1 and time 2 for 
insonmiacs, scores on four items did not increase. The finding that item 1 : ‘the belief that 
eight hours of sleep was necessary for optimal fimctioning’ was no more endorsed at time 2 
than time 1 was unsurprising as it was endorsed more strongly by nonnal sleepers than 
insomniacs in the first study and did not discriminate insonmiacs fi'om nonnal sleepers in 
the follow up analysis. Similarly, the use of compensatoiy napping (Item 2) was also not 
expected to increase at time 2, as it was not a discriminator in the baseline or follow up 
studies. However, the findings that items 7 and 9 neither increased nor decreased at time 2 
and that item 4 significantly increased at time 2 are interesting, but again suggest that some 
sleep-related dysfunctional beliefs change in importance as the duration of insomnia 
increases, presmnably through personal experience. For example, it is not unreasonable to 
assume that an individual with insonmia would have tried to stay in bed when they had 
trouble getting to sleep in the initial stages of their insonmia but after 20 years would have 
found this to be fiiistrating and discontinue this behavioin.
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T a b le  5.5: Results of t-tests between insomniacs and normal sleepers at follow 
up and between time points on the DBAS-10
Follow-up Baseline Follow Up
DBAS-10 Item Insomniacs _ Insomniac Insomniac
(N = 146) ' df ,n = i46) (N = 146) '  df
1 I need 8 hours of
and fu n c t^  wlir"^^^ -1 .2 7  2 1 6  5 .49  (3 .05 ) 5 .6 2  (2 .8 8 ) 0 .5 3  145
during the day.
2 When I don't get the 
proper amount of 
sleep on a given night,
IhTnexTclayTy^^ 5 .2 8  (2 .8 9 ) 5 .3 5  (2 .53 ) -0 .1 7  21 6  4 .9 8  (2 .7 5 ) 5 .2 8  (2 .89 ) 1 .2 4  145
napping or on the next 
night by sleeping 
longer.
3 I am concerned that 
chronic insomnia may
have serious 6 .3 8  (2 .7 8 ) 4 .5 4  (2 .70 ) 4.64** 2 1 6  5 .5 4 (2 .9 4 )  6 .3 8  (2 .7 8 ) 3.38** 145
consequences on my 
physical health.
4 When 1 have trouble
getting to sleep, I a  gy  (2 .81 ) 4 .1 5  (2 .58 ) 1 .82  21 6  4 .2 9 (2 .6 8 )  4 .8 7  (2 .81 ) 2 .47*  145should stay in bed and \ / v / \ \ /
try harder.
5  I am worried that I
may lose control over 6 .5 3 (2 .9 2 )  3.71 (2 .5 4 ) 6.98** 2 1 6  5.51 (3 .0 6 ) 6 .5 3 ( 2 .9 2 )  3.56** 145
my abilities to sleep.
6 After a poor night's 
sleep, I know that it
will interfere with my 7 .5 4 (2 .1 5 )  4 .5 0 (2 .2 1 )  9.72** 2 1 6  6 .5 3 (2 .7 2 )  7 .5 4 ( 2 .1 5 )  3.74** 145
daily activities on the 
next day.
7  When I feel irritable, 
depressed, or anxious
^ % b ^ a % e V L  6 .8 4 (2 .5 1 )  4 .4 4 ( 2 .5 5 )  6.60** 2 1 6  6 .4 0 (2 .8 4 )  6 .8 4 ( 2 .5 1 )  1 .8 7  145
not sleep well the 
night before.
8 When I sleep poorly 
on one night, I know it
will disturb my sleep 5 .2 4 (3 .0 8 )  2 .4 9 (1 .8 2 )  7.01** 2 1 6  4 .4 2 (2 .7 8 )  5 .2 4 (3 .0 8 )  2.75** 145
schedule for a whole
week.
9 When I feel tired, have 
no energy, or just 
seem  not to function
well during the day, it 6 .7 7  (2 .6 9 ) 4 .3 5  (2 .46 ) 6.44** 2 1 6  6 .5 9 (2 .8 3 )  6 .7 7 ( 2 .6 9 )  0 .7 3  145
is generally b ecause I 
did not sleep well the 
night before.
1 0 1 get overwhelmed by 
my thoughts at night
and often feel I have 6 .9 8  (2 .6 6 ) 4 .5 6  (2 .8 9 ) 6.15** 21 6  6 .3 8  (3 .20 ) 6 .9 8  (2 .6 6 ) 2 .36*  145
no control over this 
racing mind.
* p<0.05 **p<0.G01
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Overall, consistent with previous research (Edinger et ah, 1998; Bspie et ah, 2000), 
insonmiacs endorsed more dysfimctional beliefs about sleep compared to normal sleepers, 
and these increased as the duration of insonmia increased. Therefore, the role of 
dysfimctional beliefs in the maintenance of late-life insonmia has been fiu'ther established 
and wanunts carefid consideration within the CBT paradigm for the treatment of late-life 
insonmia. Wliat is needed, however, is a closer examination of the role, and possible 
changes, in sleep-related dysfunctional beliefs within other insonmiac groups, to see if 
these changes are widespread. This will be addressed in Chapter 6.
5.3.12 Propositions 14 - 16: The Role o f  Sleep Discrepancy in the Maintenance o f  
Insomnia
The next analyses were to determine whether SDl scores still discriminated insonmiacs 
from nonnal sleepers (Proposition 14), whether an increase in SDl had occurred within the 
insonmiac sample across the two time points (Proposition 15) and whether a change in SDl 
scores had occurred over the year for normal sleepers.
The ANOVA showed no main effect for time (F (1, 216) = 0.78; n.s) an overall main effect 
for insonmia classification (F (1, 216) = 16.06; p<0.001) and no interaction between time 
and insonmia classification (F (1, 216) = 1.87; n.s). An examination of the box plots and 
descriptive statistics suggests that SDl scores did not increase between baseline and follow 
up for insonmiacs or nonnal sleepers but were higher in insonmiacs overall.
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5.3.13 Propositions 17-21: The Role o f  Anxiety in the Maintenance o f  Insomnia
Levels of anxiety were compared between insomniacs and normal sleepers at both time 
points using a Mixed Group ANOVA. There was a main effect difference in anxiety scores 
between baseline and follow up (F (1, 216) = 14.33; p<0.001) and a main effect for 
insomnia classification (F (1, 216) = 4.27; p<0.05). However, the interaction between time 
points and insomnia classification was not significant (F (1, 216) = 0.08; n.s). An 
examination of the box plots, means and standard deviations between groups and time 
points (Table 5.2) showed that anxiety scores for both insomniacs and nonnal sleepers 
increased between time points. However, insonmiacs overall scored higher on anxiety than 
normal sleepers.
The next analysis was to examine the coiTelation between SDl scores and anxiety scores 
for the insonmiac group. The result was significant and positive (r = 0.23, N = 146, 
p<0.01). Similarly, the correlation between change scores on anxiety and change scores on 
SDl scores was also significant (r = 0.22, N = 146, p<0.01).
5.3.14 Discussion
The finding that a larger Sleep Discrepancy hidex discriminated insonmiacs from normal 
sleepers and was associated with levels of reported anxiety is significant. This primarily 
points to Morin & Gramling’s (1989) assertion that the relationship between dysfunctional 
sleep expectations and sleep disturbance is mediated by the perceived quality of sleep.
However, the finding, that levels of SDl did not increase in the second assessment was 
suiprising as it was assumed that the sleep discrepancy would increase as the duration of
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insomnia increased, leading to the increasing anxiety. However, these results could be 
interpreted in several ways. Primarily it may indicate that there is a saturation level of 
sleep-discrepancy for late-life insonmiacs, which neither increases nor decreases as the 
insomnia progresses, but still helps maintain the insomnia. However, there is also the 
possibility that a sleep discrepancy either takes a long time to build up, and therefore a 1- 
year interval is not enough to see a significant change, or the level of sleep discrepancy 
slows down as the insomnia progresses. However, the finding that the change scores in SDI 
were positively correlated with the change scores in anxiety suggests that the latter 
explanation has more credibility; it appears that SDI levels increase at a slower pace than 
the resultant anxiety.
Wliichever is the case, this finding offers an extra insight into the process underwhich late- 
life insomnia may be maintained. Previous models of insomnia have suggested that after an 
initial stressor, triggering the insonmia, diminishes, the cycle of insomnia is peipetuated by 
sleep related anxiety (Spielman, Nunes & Glovinsky, 1989). From the present findings it is 
reasonable to assume that anxiety, as a result of the sleep discrepancy experienced, is the 
perpetuating factor that maintains the cycle of insomnia and not just the sleep discrepancy.
It appears that although anxiety scores were overall higher in insomniacs compared to 
normal sleepers, they increased between time points for insomniacs and normal sleepers 
alike, explaining the lack of an interaction. Therefore it is presumptuous to suggest that the 
maintenance of insomnia is ‘driven’ by anxiety alone. It may be the case that the increases 
in age and reported illness may be responsible for the increases seen in anxiety. However, 
the role of anxiety in the CCMI does consider further attention as significant differences 
between insonmiacs and nomial sleepers have been recorded in each analysis. Additionally, 
the lack of significant increase in SDI scores may partially explain these results. As the SDI
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feeds into anxiety, the lack of change, either due to a saturation tlueshold or slow 
progression, would result in a limited increase in anxiety scores.
5.3.15 Propositions 22-24: The Role o f  S e lf Identification
It was expected that there would be no main effects of time on any of the self-identification 
strategies but significant interaction effects and significant main effects of classification.
The ANOVA on scores on physical tension showed that there was no main effect time 
difference (F (1, 216) = 0.50; n.s) however, there was a between groups difference (F (1, 
216) = 43.22; p<0.001) and an interaction effect (F (1, 216) = 4.32; p<0.05).
The main effect of time on mental anxiety was non significant (F (1, 216) = 2.05; n.s) but 
the main effect of insomnia classification (F (1, 216) = 48.48; p<0.001) and interaction 
between insomnia classification and time were significant (F (1, 216) = 17.78; p<0.001). 
An examination of mean scores and standar d deviations showed that insomniacs scored 
higher on the physical tension and mental anxiety dimensions of the SDQ than noimal 
sleepers and scores increased between time points for insomniacs, whereas the nonnal 
sleepers scores did not differ between time points.
The main effect of time on sleep pattern difficulty was not significant (F (1, 216) = 0.13; 
n.s). However, there was a significant main effect for insonmia classification (F (1, 216) = 
49.46; p<0.001) but no interaction effect (F (1, 216) = 1.12; n.s).
The final ANOVA was conducted on cognitive intrusion scores. The results showed no 
main effect for time (F (1, 216) = 0.03; n.s) a main effect for insonmia classification (F (1,
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216) = 53.29; p<0.001) but no interaction effect (F (1, 216) = 0.23; n.s). An examination of 
the means and standard deviations suggested that insomniacs scored higher than nonnal 
sleepers on both sleep pattern difficulties and cognitive intrusion but scores increased for 
both groups over time points.
5.3,16 Discussion
As expected, levels of self-identification were overall higher on each dimension for 
insomniacs compared to nonnal sleepers (Proposition 22) and there were no significant 
increases on any self-identification strategy for nonnal sleepers (Proposition 24). However, 
where there were significant interaction effects for physical tension insoimiia and mental 
anxiety insomnia, demonstrating an increase in these self-identification strategies for 
insomniacs between time periods, no interaction effects were observed for sleep pattern 
difficulty or cognitive intrusion (Proposition 23).
This finding, as with the earlier finding that levels of woiiy did not increase for insomniacs 
but punishment did, possibly reflects a change fiom multidimensionality for the self- 
identification strategies for insomniacs to a possible cumulative continuum. From a 
hypothetical perspective it would be reasonable to assume that cognitive intrusion self- 
identification is the precursor to mental anxiety self-identification and sleep pattern 
difficulty self-identification the precursor to physical tension self-identification. The 
rationale for this is that both cognitive intrusion and mental anxiety reflect cognitive 
arousal and sleep pattern difficulties and physical tension reflect somatic arousal.
To examine this hypothesis two separate stepwise multiple regiessions were conducted. In 
the first, change scores in physical tension were entered as the criterion variable and
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cognitive intmsion and sleep pattern difficulty change scores were entered as predictors. 
Additionally, as the analysis was based upon a hypothetical rationale, change scores for all 
the other variables within the CCMI that significantly changed for insomniacs between 
time points (change scores for perceived stress, anxiety, punishment, enviromnental health, 
social relationships, physical health, psychological health and DBAS scores) were 
included, as well as demographic variables (age and length of insonmia). As these were 
exploratory analyses with 8 predictors, a more conservative significance level was chosen
(p<0.01).
The first regiession on physical tension change scores (Table 5.6) showed that sleep pattern 
difficulty change scores, cognitive intrusion change scores and change scores in levels of 
anxiety explained 44.5% of the variance in physical tension change scores.
Table 5.6: Results of the stepwise multiple regression on physical tension change scores 
(Insomniacs only)
R R" Adjusted F for FinalPredictor R2 change Beta
Sleep Pattern Difficulty Change Scores 0.59 0.35 0.34 76.48 0.35*'
Cognitive Intrusion Change Scores 0.66 0.43 0.42 53.59 0.32*’
Anxiety Change Scores 0.68 0.46 0.45 39.72 0.18*
* p<0.01 ** p<0.001
N = 146; df = 145
As sleep pattern difficulty scores and cognitive intrusion scores had not significantly 
increased between time points for insonmiacs but were highlighted in the regr ession, it can 
be tentatively concluded that physical tension self-identification increases as insomnia
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progresses and the predictors of that increase are the lack of change in sleep pattern 
difficulty and cognitive intrusion scores as well as increasing level of anxiety.
The second regression, using the same predictors, showed change scores in cognitive 
intrusion scores alone predicted 25.8% of the variance in the changes in mental anxiety 
scores (Table 5.7).
Table 5.7: Results of the stepwise multiple regression on mental anxiety change scores 
(Insomniacs only)
P p 2 Adjusted F for Final 
Predictor R^  change Beta
Cognitive intrusion Change Scores 0.51 0.26 0.26 51.39 0.51
* p<0.01 ** p<0.001
N = 146; df = 145
From these analyses it would appear that for insonmiacs self-identification strategies are 
not four separate dimensions but two dimensions reflecting a cumulative effect of somatic 
arousal self-identification explanations (sleep pattern difficulty to physical tension) and 
cognitive arousal self-identification explanations (cognitive intrusion to mental anxiety) 
(Figures 5.3 and 5.4). Additionally, the correlations between IVIental Anxiety and Cognitive 
Intrusion (r = 0.69) and between Physical Tension and Sleep Pattern Difficulty (r = 0.59) 
support this idea.
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Figure 5.3: The Accum ulation o f  Som atic Arousal Explanations
L e n g t h  o f  I n s o m n i a  M a i n  te n a n c e  / S o m a  t ic H y p e r a r o u s a  I E xp la n a t i o n s
S le e p P at te rn 
D i f f i cul ty P h y s i c a l  Te n s i o n
Figure 5.4: The Accumulation of Cognitive Arousal Explanations
L e n g t h  o f  I n s o m n i a  M a i n  te n a n c e  / C og  n i t i ve  H yp e ra  ro u s a i  E xp la n a t i o n s
C o g n i t i v e  I n t r u s i o n M e n t a i  A n x i e t y
+
5.4 GENERAL DISCUSSION
The findings from the present study add considerable support to the CCMI. Of the 24 
propositions made, 17 were fully confirmed, 5 were partially confirmed and only 2 were 
disconfirmed (Table 5.8). Overall insomniacs discriminated from normal sleepers on 
perceived stress, quality of life (with the exception of physical health and enviromnental 
health), the use of punishment and worry as a cognitive coping strategies, sleep-related 
dysfunctional thinking, sleep discrepancies, anxiety and levels of insomnia self- 
identification, than normal sleepers. These findings show that these variables are important 
in a self-diagnosis of insomnia and therefore should be contained within any model 
attempting to explain insomnia.
The findings that over a year, insomniacs decreased in their levels of quality of life (in
terms of environmental health), increased in their use of punishment as a cognitive coping
strategy, increased levels of sleep-related dysfrmctional thinking and increased in levels of
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physical tension and mental anxiety self-identification also confirms those components as 
being integral in the understanding of insomnia maintenance. However, the most important 
part of the present study was the examination of the sequential order of associations and 
interactions forwarded by the CCMI. Each association / interaction was based on past 
theoretical and empirical knowledge and were tentatively confirmed within the baseline 
study. However, as longitudinal data was used in the present study, instead of relying upon 
reported length of insomnia as a means of conceptualising insomnia maintenance, the 
current findings were more powerful.
As for the use of reported length of insonmia in the first analysis to infer changes over 
time, in the main, this was a useful strategy from which to build potential hypotheses, as 
most of the findings within the baseline study, using length of insomnia as the criterion, 
were upheld in the follow up analysis. However, this outcome measure appears not to be 
sensitive enough to changes (or lack of change) in the importance of certain variables in a 
short period such as the course of a year. This mdicates that either this is a poor measur e of 
change overall or more likely, considering the mean reported duration of insomnia in the 
first study was over 18 years, a good marker of long-term trends.
Within the current study, the association between the increase in perceived stress scores in 
insomniacs and the use of wony over time was confirmed. This suggests an ongoing 
relationship between stress and the use of worry as a maladaptive form of coping. 
However, as stress scores increased for normal sleepers as well, this argument camiot be 
made conclusively. Additionally, the association between the Sleep Discrepancy Index, 
which is evidenced from the interaction between dysfunctional beliefs and perceived sleep 
efficiency, and anxiety suggests that insonmiacs do evaluate their sleep needs against their 
perceived sleep and become anxious.
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There were a couple of surprises, especially with the cognitive coping strategies employed 
by insonmiacs and the differences in self-identification sti'ategies used, which have resulted 
in further modifications to the CCMI (Figure 5.5). It appears fiom the data that insonmiacs 
start out by perceiving stress and utilising worry as a coping strategy but then begin to 
employ pimishrnent also. This has a certain degree of logic, as an individual who 
continuously employs worry as a cognitive coping strategy will most likely get angry with 
himself or herself, and therefore punish themselves (cognitively), when they realise that 
this strategy does not work but cannot be stopped. However, it remains to be seen as to 
what happens in the long-term maintenance of insomnia.
The other transition for insonmiacs appears to be in the self-identification strategies 
employed by insoimiiacs over time. It appears that insomniacs begin by fixing one of four 
causal explanations for their sleep distui'bance, then, as the insomnia progresses, they 
polarise to either a generalised psychological explanation of cognitive arousal, or 
physiological explanation of somatic arousal. This in itself could be translated into the 
‘self-fulfilling prophecy’ of insomnia maintenance outlined in Morin’s Microanalytic 
Model (1993) as he suggested that insonmiacs at bedtime will worry about an existing 
sleep loss, anticipate a further sleep loss that night and thus be so anxious that they caimot 
switch off. Additionally, this fits with Periis et al’s (1997) behavioural / neurocognitive 
model, Lmidh and Broman’s (2000) integrative model and Espie’s (2003) Biopsychological 
model, in that, as insomnia progresses, arousal becomes conditioned (cognitive, somatic 
and cortical) and feeds into the complaint of insomnia via cognitive alterations, which 
affect the perceptions, appraisals and estimations of sleep quality, quantity and timing.
As in the previous study, there were limitations. The group sizes in this study were unequal 
and thus the results should be interpreted with caution as power has been diminished.
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Additionally, although the use of self-report measures of insomnia could be argued to limit 
the generalisability of these findings to clinical samples, it also opens this important field 
to conceptualise insomnia based upon the subjective report and how subjective reports may 
be the precursor to objective reports as suggested by authors such as Harvey (2003). 
Additionally, considering the problems with the night-to-night variability in objective sleep 
measurement (Wohlgemuth, Edinger, Fins & Sullivan, 1999) and that finding that self- 
reports of sleep can be a valid alternative to objective diagnoses (Coates et al, 1982) these 
findings are equally applicable to both groups. However, to further address this problem, a 
subgroup analysis was undertalcen (see Chapter 6).
Furthermore, the findings that perceived stress scores increased for nonnal sleepers as well 
as insomniacs and levels of sleep discrepancy did not increase for insomniacs between time 
points casts doubt upon the inclusion of perceived stress in the CCMI. In the first instance, 
as suggested in the discussion earlier, there is the possibility that the Perceived Stress Scale 
may not be sensitive enough to distinguish sleep-related stress fiom life-event stress and 
therefore a measure of stress tailored to insomnia should be created. In the case of the SDI, 
fiuther analyses of this concept should be imdertaken but does not detract fiom the finding 
that SDI was related to anxiety and discriminated insomniacs from normal sleepers.
The design of the study also contains limitations. Even though this was a longitudinal
study, which allows for causal inferences, the variables for inclusion had been chosen
previously and therefore other variables, which may have an impact on the maintenance of
insonmia, were precluded (Silman, 2000). However, each variable was chosen on
significant past empirical and theoretical grounds and was shown to explain significant
variance and group differences. However, it must be aclaiowledged that there is a lack of
biological / neurological factors in the model and in its assessment. Biological and
neurological factors are invariably important in the development of insomnia (see Chapter
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2) but remain largely unexplored in the maintenance of insomnia. Moreover, it is beyond 
the scope of the present study to conduct physiological and neurocognitive assessments; 
factor in the confounding limitations of using these assessments in an older adult 
population whilst also retaining such a large sample. However, future research should 
attempt to address these issues in order to provide a full genomic biopsychosocial analysis 
of the development, progression and maintenance of late life insomnia.
Another important consideration is the effect increasing ilhiess on the variables contained 
within the CCMI. Although levels of cluonic illness did not significantly increase for 
insomniacs or normal sleepers over the year- or discriminate insomniacs from normal 
sleepers, the influence chronic illness (over 87% in the present sample) within the sample 
may account for a significant portion of the variance seen in the results. A more 
comprehensive analysis of the types of illness reported and medications used would 
provide a better understanding of the role of chronic illness in the CCMI.
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Figure 5.5: The revised CCMI
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Overall, the present study has empirically tested the main components and relationships 
contained within the CCMI. It has shown that the CCMI is a valid conceptualisation of the 
progression and maintenance of insomnia as it fits within existing research findings and 
theoretical models. The factors contained within the model were confirmed and the 
associations and relationships explored were established.
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CHAPTER SIX
SUBGROUP ANALYSIS
6.1 INTRODUCTION
The previous two studies have examined the associations, connections and differences 
between those who self-defined themselves as insomniacs compared with those who self- 
defined themselves as nonnal sleepers. Within this hamework several findings, consistent 
with the CCMI, have been found. However, analyses based upon the self-definition of 
insomnia does not account for the full spectmm of insomnia subgroups (Chambers & Kim, 
1993) and may not account for the limitations of using one set of diagnostic criteria. 
Several researchers have suggested that an alternative fiamework for insomnia would be to 
examine differences between those who sleep poorly but do not complain of insomnia and 
those who sleep poorly and complain (Dorsey & Bootzin, 1997; Fichten et al, 1995). 
Correspondingly, this framework could be extended to examine the similarities and 
differences between those groups and those who sleep ‘nomially’ but complain of 
insomnia and those who sleep normally but do not report a sleep complaint.
Moreover, several subgioups have emerged fiom the analyses that have not yet been 
considered. From study 1, a group of 33 participants (25 insomniacs and 8 Normal 
Sleepers) were eliminated due to high reported depression. Additionally, from the follow- 
up study, two subgroups were not included in the main analyses, those who remitted from 
having insomnia (N = 10) and those who developed insomnia between time points (N =
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13). These tlnee groups could provide valuable insights into the development, progression 
and natural remission of insonmia as well as providing an opportunity to examine tlie 
CCMI within these distinct subgroups. The data obtained on the high depression group 
could exemplify how the model works for this subgroup of insomniacs. However, most 
importantly, the scores between study 1 and the follow-up could be compared for those 
who had developed insomnia over the year and for those who natuially remitted, offering 
two special groups fiom which to examine the CCMI. The aim of this chapter therefore is 
to examine these subgroups in relation to the CCMI. It is recognised from the outset that 
several of these groups are too small for these analyses to be seen as more than pilot data 
and therefore the conclusions should be interpreted with caution. Nevertheless, they may 
yield some interesting, preliminaiy findings.
6.2 INVESTIGATION OF CCMI WITH SUBGROUPS 
Subgroup Studv 1
The first subgroup analysis examined scores on the various components of the CCMI 
between subgroups using the baseline data. After partitioning the groups into insomniacs 
and normal sleepers using the DSM-IV criteria for insomnia and self-reporting as an 
insonmiac, participants were further categorised by their Sleep Efficiency Index (SEI) 
scores to create four subgroups. By creating Poor Sleepers (low SEI + subjective complaint 
of insonmia). Complaining Normal Sleepers (high SEI + subjective complaint of 
insonmia), Non-Complaining Poor Sleepers (low SEI + subjective report of normal sleep) 
and Non-Complaining Normal Sleepers (high SEI + subjective report of normal sleep), 
differences in the importance of the constructs under study in the consolidation process can 
be examined more thoroughly. In this instance, differences observed between Poor
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Sleepers and Complaining Normal Sleepers and Non-complaining Poor Sleepers and Non­
complaining Normal Sleepers will highlight the influence of Sleep Efficiency on the 
constructs contained within the model and which factors in the model relate to the self- 
identification of sleep status (poor sleeper or normal sleeper) (Figure 6.1).
Figure 6.1 : Defining Characteristics of Subgroups
Low Sieep 
Efficiency
High Sleep 
Efficiency
Complaint of 
Insomnia Poor Sleeper
Complaining
Normal
Sleeper
No Compiaint 
of Insomnia
Non
Complaining
Poor
Sleepers
Non
Complaining
Normal
Sleeper
Subgroup Studv 2
The second subgroup analysis compared the group of insomniacs who scored high on 
depression, eliminated fiom study 1, with a matched sample of non-depressed insomniacs 
from study 1.
Subgroup Studv 3
The third subgroup analysis examined two specific subgroups identified by changes 
between baseline and follow up. The data fiom the group that had developed insonmia 
between time points (Acute Poor Sleepers) and the data from the group that no longer 
reported insoimiia at follow up (Natural Remission Group).
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6.2.1 A nalytic Strategy
For the first subgroup analysis One Way Analyses of Variance (ANOVA) with post-hoc 
Tukey tests were conducted. Matched sample t-tests were used to examine differences 
between groups in the depressed subgroup analysis. For the third subgroup analysis 
repeated t-tests were used to examine differences in psychological variables between time 
points. A more conservative significance level for all comparisons was chosen because 
several variables were being comparatively explored across several gi'oups (p<0.01).
6.3.1 SUBGROUP STUDY 1
6.3.1 Participant Characteristics
SEI scores and self-identification insomnia status were used to create four subgroups. A 
median-split procedure on the SEI scores was imdertalcen to define good and poor sleepers. 
Those who reported a low SEI (<71.43%) coupled with a subjective report of insomnia 
were classified as Poor Sleepers (PS; N = 124); those with a low SEI coupled with a 
subjective report of normal sleep were classified as Non Complaining Poor Sleepers 
(NCPS; N = 59); those who had a high SEI (>71.44%) coupled with a subjective complaint 
of insonmia were classified as Complaining Noimal Sleepers (CNS; N = 134) and finally, 
those with a high SEI and a subjective report of normal sleep were classified as Non 
Complaining Noimal Sleepers (NCNS; N = 65). The descriptive statistics for each 
subgroup on each of the components of the CCMI are presented in Table 6.1.
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Table 6.1: Means (and Standard Deviations) and results from ANOVA for each variable by sleep  
group
Variable
PS 
Mean (SD) 
(N =124)
CNS 
Mean (SD) 
(N = 134)
NCPS 
Mean (SD) 
(N = 59)
NCNS 
Mean (SD) 
(N = 65)
F
Perceived Stress 25.57 (4.55)^ 23.75 (5.39) 23.22 (5.47) 22.40 (4.86)" 6.75**
Total TCQ 55.92 (8.76)^ 58.12 (10.61) 60.76 (9.81)"" 54.91 (9.19)" 5.00*
Distraction 
Punishment 
Reappraisal 
Social Control 
Worry
14.26 (3.88) 
8.47 (2.08) 
11.44 (3.48) 
11.70 (3.20) 
10.06 (2.88)
14.51 (4.09) 
8.96 (2.71)" 
12.55 (4.32) 
11.78 (3.08) 
10.32 (3.08)
15.80 (3.62) 
8.68 (2.64) 
13.22 (3.77) 
12.93 (3.09) 
10.14(2.73)
14.37 (4.70) 
7.75 (1.83)" 
11.32 (3.72) 
12.45 (3.13) 
9.02 (2.67)
2.09
3.90*
4.32*
2.75
3.11
Physical Health 
Psychological Health 
Social Relationships 
Environmental Health
21.11 (4.97)'"'''' 
21.07 (2.84)®*"'= 
10.54 (2.15) 
32.25 (3.89)
23.96 (3.73)" 
22.08 (2.58)" 
10.37 (2.09) 
33.26 (3.16)
23.59 (5.27)" 
22.46 (3.18)" 
10.81 (2.26) 
32.56 (3.61)
24.45 (4.40)" 
23.03 (2.87)" 
10.89 (2.04) 
32.49 (2.95)
11.74** 
7.96** 
1.17 
1.99
Emotional Support 
Practical Support
-8.40 (6.55) 
-8.95 (6.67)
-7.36 (8.39) 
-7.99 (9.16)
-6.76 (6.18) 
-6.53 (5.76)
-6.66 (5.86) 
-6.63 (5.36)
1.20
8.57#
SEI 54.93 (10.79)" 84.27 (8.48) 61.76 (7.30)" 81.52 (8.30) 291.34**#
Dysfunctional Beliefs 58.44 (18.00)" 53.76 (17.56) 50.76 (15.45) 46.89 (15.48)" 7.21**
SDI 26.66 (11.30)""" 8.62 (5.93)"'' 19.54 (7.51)""" 8.63 (5.06)"" 204.84**#
Anxiety 7.84 (2.57)" 7.27 (2.95) 7.59 (2.98) 6.25 (2.78)" 4.79*
Physical Tension 
Mental Anxiety 
Sleep Pattern 
Difficulty
Cognitive Intrusion
8.73 (2.65)"" 
10.97 (2.94)""
8.07 (2.33)"" 
8.32 (2.92)""
8.16 (2.98)" 
10.14(3.51)"
7.84 (2.49)" 
7.86 (2.94)""
7.14(2.37)" 
9.37 (3.04)"
6.73 (2.46)" 
6.00 (2.68)""
6.32 (2.23)"" 
8.14(2.88)""
5.68 (2.03)"" 
5.45 (2.40)""
13.67**
12.27**
18.00**
20.80**
Age 71.61 (8.38)" 71.32 (7.96)" 69.59 (8.13) 66.83 (8.53)"" 5.73**
Length of Insomnia 22.56 (16.54)" 15.66 (11.92)" 0 0 264.62**#
* = Kruskai-Wallis (Chi Square result, df = 3)
* = p<0.01 
** = p<0.001
PS: Poor Sleepers 
CNS: Complaining Normal Sleepers 
NCPS: Non Complaining Poor Sleepers 
NCNS: Normal Sleepers
* : Means sharing the same superscript are significantly different
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6.3.2 Data Screening
The Levene statistic showed that four variables violated the homogeneity of variance 
assumption; levels of practical support, SEI scores, SDI scores, age and length of sleep 
complaint. These variables were eliminated from the ANOVA analyses and a Ki'uskall 
Wallis, with Mann Wliitney’s tests, for directionality, were applied.
6.3.3 Results
Overall differences between the groups were found for levels of perceived stress, levels of 
emotional processing, the use of punishment and reappraisal as cognitive coping strategies, 
levels of psychological health, physical health, SEI scores, levels of dysfunctional beliefs, 
SDI scores, levels of anxiety, all four self-identification strategies, age and length of 
insomnia (Table 6.1). No differences were found on levels of practical or emotional 
support, distraction, worry or social control as cognitive coping strategies or levels of 
environmental health or social relationships. Further analysis identified several significant 
differences between groups (Tables 6.1).
6.3.4 Discussion 
Overall Differences
As Sleep Efficiency Index Scores and self-reporting as an insomniac or normal sleeper 
were defining characteristics of group membership, differences between groups on these 
variables aie not discussed (unless contra to expectation). Similaiiy, differences between
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insomniacs and normal sleepers on reported length of insomnia and self-identification 
strategies are not reported and differences in Sleep Discrepancy hidex Scores are not 
discussed in relation to the poor sleeper groups (as these are created from SEI scores).
The finding that distraction, social control, environmental health, social relationships and 
levels of practical and emotional support did not differ between groups overall was 
unsurprising, as in earlier studies these components were not related to reporting insomnia 
or coiTelated with sleep efficiency scores. However, no overall differences were observed 
for the cognitive coping strategy of worry. This finding is inconsistent with the results 
h'oin study 1 and 2, which found insonmiacs use worry more often than noimal sleepers. 
An explanation for this finding is that neither sleep efficiency nor a self-diagnosis of 
insomnia are individually significant discriminators of worry but the interaction between 
them is. Therefore, taken together, both poor sleepers and complaining normal sleepers 
(the insonmiac group in study 1) use worry significantly more than normal sleepers and 
non-complaining poor sleepers (the normal sleeper group in study 1).
Differences Between Poor Sleepers and Non-Complaining Normal Sleepers IPS and 
NCNS)
The finding that poor sleepers were significantly older than non-complaining normal 
sleepers is logical, as this appears to be the case in epidemiological studies (Ford and 
Kamerow, 1989). However, the finding that poor sleepers reported higher levels of stress, 
lower levels of psychological and physical health, higher dysfunctional beliefs, higher 
sleep discrepancies, higher anxiety and higher self-identification strategies than non­
complaining normal sleepers suggest that these factors differentiate insonmiacs from
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normal sleepers and thus should be included in a model of insonmia based upon 
participants who report a low sleep efficiency and complain of poor sleep.
However, it is difficult to conclude that the differences observed were due to the difference 
in sleep efficiency and subjective report alone, especially considering increasing age was a 
defining characteristic between groups. The results could equally be interpreted to suggest 
that older age results in higher stress, lower psychological and physical health, higher 
dysfunctional beliefs, higher sleep discrepancies etc. This interpretation will be explored 
further in the third subgroup analysis.
The use of punishment did not differ between poor sleepers and non-complaining normal 
sleepers, even though pmiishment differentiated the combined insonmiacs from the 
combined nonnal sleepers in study 1 and study 2. This finding, coupled with the finding 
that punishment differed between non-complaining normal sleepers and complaining 
normal sleepers, suggests that the self-diagnosis of insomnia, as opposed to perceived sleep 
efficiency, influences the use of puiiislmient.
Differences Between Poor Sleepers and Conmlaining Normal Sleepers (PS and CNS)
There were few significant differences between these groups, suggesting that the self­
definition of insonmia is the main factor when examining these psychological predictors 
and consequences of insomnia as opposed to the par ticipants' perceived sleep efficiency.
The finding that poor sleepers reported poorer physical health and psychological health 
compared to complaining normal sleepers may reflect the nature of the relationship
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between physical and psychological health and objective insomnia. The other 
differentiating factor between these two groups was reported length of insomnia, with poor 
sleepers reporting a significantly longer duration. This finding could be interpreted in 
several ways. However, it confoiins to several of the proposed models of insonmia that 
suggest that as insonmia progresses it transforms fiom a subjective complaint to an 
objective reality (Harvey, 2002; Morin, 1993) and also fits within the CCMI, in that, as the 
consolidation process increases, the insonmiac becomes more anxious and preoccupied 
with sleep, which negatively affects perceived and actual sleep parameters.
Differences Between Poor Sleepers and Non-Conmlaining Poor Sleepers (PS and NCPS)
These analyses would most likely highlight the variables associated with reporting a 
complaint of insonmia, as sleep efficiency was not a defining characteristic. From this 
analysis, non-complaining poor sleepers reported higher levels of emotional processing 
and lower sleep discrepancy index scores, psychological and physical health. Overall, these 
findings suggest that there are different pathways leading to reporting a sleep complaint, 
irrespective of the amount of perceived sleep obtained. For example, poor sleepers 
demonstrated significantly higher sleep discrepancies than non-complaining poor sleepers, 
suggesting that this is a factor associated with reporting insonmia as opposed to being 
solely related to perceived sleep efficiency. However, as non-complaining poor sleepers 
still reported significantly higher sleep efficiency scores compared to poor sleepers the 
results could be due to the participants’ perceived sleep efficiencies and caimot be 
attributed to self-report of insonmia alone.
180
Differences Between Complaining Nonnal Sleepers and Non-Comnlaining Poor Sleepers 
rCNS and NCPS)
The lack of significant findings on the non-defining variables suggests that there are few 
differences between these groups and therefore separating insonmiacs and normal sleepers 
in this way does not provide an adequate explanation of which factors influence the 
reporting of poor sleep and insonmia.
Differences Between Comnlaining Normal Sleepers and Non-Conmlaining Normal 
Sleepers fCNS and NCNS)
Complaining poor sleepers were older than those who did not complain of insomnia and 
reported a significantly longer duration of their insomnia. The main difference between 
these two groups was the higher use of punislnnent by complaining normal sleepers 
compared to non-complaining normal sleepers. This suggests that a main defining 
characteristic of this group is their tendency to cognitively cope by chastising themselves. 
Again, the finding that being older differentiated these two groups limits the findings, in 
that the differences obseiwed may have been due to age as opposed to the self-report of 
insonmia.
Differences Between Non-Complaining Poor Sleepers and Non-Complaining Normal 
Sleepers (NCPS and NCNS)
The finding that non-complaining normal sleepers reported less emotional processing than 
non-complaining poor sleepers indicates, consistent with past research, that being awake
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longer results in more thought (Borkovec, 1982). This finding also confirms the finding 
from study 1 that levels of emotional processing is not a good discriminator of self- 
reporting insonmia, as non-complaining poor sleepers reported more emotional processing 
but did not identify themselves as insonmiacs.
6.4 SUBGROUP STUDY 2
6.4.1 Participant Characteristics
The next analysis examined the insonmiacs with high reported depression eliminated fiom 
study 1 (N = 25). To examine this group, a matched pairs design was employed using the 
data from the insonmiac group fiom study 1. Non-depressed insonmiacs were matched 
with the highly depressed insonmiacs on age and gender. In the cases where there were 
several potential matches from the non-depressed participants (19 out of the possible 25 
cases, 76%), a randomisation procedure selected the match fi'om all those available. In one 
case there was no match for an 83-year-old female highly depressed insonmiac, therefore, 
an 82-year-old female match was randomly selected instead. The mean age for the 
depressed group was 71.84 years (SD 9.30) and there were 3 males and 22 females.
6.4.1 Data Screening
None of the variables showed homogeneity of variance or needed to be transfomied within 
tins group.
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6.4.2 Results
The findings indicate few differences between non-depressed insomniacs and insomniacs 
who scored high on depression. However, as Table 6.3 demonstrates, insomniacs with liigh 
depression scores reported poorer psychological and physical health and social 
relationships and higher levels of anxiety, higher self-identification sti'ategies (except on 
sleep pattern difficulty) and a considerably longer duration of insonuiia, compared to non­
depressed insomniacs,
6.4.3 Discussion
Levels of perceived stress and anxiety were higher in insomniacs that scored highly on 
depression compared to the matched insomniacs. Whether these findings were due to the 
consolidation experience, in that, under the CCMI increasing stress and anxiety are the 
markers of long-term consolidation occurring or whether this was a consequence of having 
depression remains to be ascertained.
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Table  6.3: Descriptive statistics and results from repeated t-tests for each variable by grouping
Variable Depressed Non-DepressedInsomniacs Insomniacs t df P
(N = 25) (N = 25)
Perceived Stress 40.00 (8.71) 24.48 (4.36) 7.85 24 0.001
Distraction 13.36 (2.86) 14.20 (3.52) -0.82 24 n.s
Punishment 9.52 (2.54) 8.88 (2.17) 1.52 24 n.s
Reappraisal 11.24 (4.08) 10.92 (2.80) 0.29 24 n.s
Social Control 11.56 (3.53) 12.56 (2.87) -1.19 24 n.s
Worry 11.54 (3.49) 10.46 (2.96) 0.57 24 n.s
Physical Health 18.28 (4.72) 23.40 (4.73) 3.83 24 0.01
Psychological Health 15.92 (4.29) 21.64 (2.55) 5.73 24 0.001
Social Relationships 8.24 (2.62) 10.24 (1.90) 3.09 24 0.001
Environmental Health 28.52 (6.68) 31.68 (3.89) 2.04 24 0.05
Emotional Support -12.48 (12.51) -8.28 (8.33) -1.46 24 n.s
Practical Support -10.36 (9.26) -9.68 (7.73) -0.32 24 n.s
SEI 66.31 (20.60) 71.18 (16.40) -0.82 24 n.s
Dysfunctional Beliefs 59.92 (21.61) 55.52 (20.02) 0.69 24 n.s
SDI 20.71 (15.93) 17.04 (13.67) 0.75 24 n.s
Anxiety 10.92 (3.50) 8.00 (3.06) 3.23 24 0.01
Physical Tension 9.92 (2.47) 8.16 (2.39) 2.62 24 n.s
Mental Anxiety 12.36 (1.98) 10.44 (2.92) 2.83 24 0.01
Sleep Pattern Difficulty 7.96 (2.73) 8.08 (1.61) -0.17 24 n.s
Cognitive Intrusion 10.12 (2.21) 7.88 (2.35) 3.47 24 0.01
Length of Sleep Complaint 19.80 (14.92) 9.68 (7.20) 15.20 24 0.001
High scoring depressed insomniacs reported lower psychological health, physical health, 
environmental health and lower satisfaction with social relationships than non-depressed 
insomniacs. This suggests that insomniacs who score highly on depression suffer 
increasing detriments to their quality of life. The finding that high scoring depressed
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insomniacs reported a significantly longer drnation of insomnia than insomniacs who were 
not depressed, coupled with the finding that depressed insomniacs scored higher on the 
mental anxiety and cognitive intrusion dimensions of the Sleep Disturbance Questionnaire, 
point to the recent suggestions (Haiwey, 2002) and empirical evidence, suggesting 
insomnia is a predispositional factor in the development of major depression (Chang, Ford, 
Mead, Cooper-Patrick & Klag, 1997). However, these findings also add to the existing 
literature, in that, these findings indicate that the pathway fioin insomnia to insomnia with 
depression is tlnough cognitive arousal as opposed to somatic arousal. Additionally, these 
findings fit within the proposed CCMI, in that, depression could be seen as the main 
outcome of long-term consolidation when remission, due to either seeking medical 
assistance for the insomnia or changing cognitive coping strategies from a negative one to 
a positive one, has not occurred. However, as the data analysed in this study was cross- 
sectional, a causal direction between having insomnia and subsequently developing 
depression could not be established. These findings could equally be interpreted as overall 
differences between these two distinct groups of insomniacs (general insomniacs and 
insomniacs with high scores on depression).
6.5 SUBGROUP STUDY 3
6.5.1 Participant Characteristics
The next analysis examined the insonniiacs that reported not having insomnia at follow-up 
(Natural Remission Group: N = 10) and the normal sleepers that reported having insomnia 
at follow up (Acute Poor Sleepers: N = 13) which were eliminated from study 2. To
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examine these groups repeated t-tests were conducted on scores between baseline and 
follow-up to examine the factors associated with developing and remitting from insomnia. 
The natural remission group consisted of 1 man and 9 women with a mean age of 71.20 
years (SD 10.90). The acute poor sleeper group contained 3 men and 10 women with a 
mean age of 69.54 years (SD 9.45). There was no difference between the two groups on 
age (t = 0.39, df = 21, n.s).
6.5.2 Data Screening
None of the variables showed homogeneity of variance or needed to be transformed witliin 
either group.
6.5.3 Results and Discussion
From the analysis there were no differences between baseline and follow-up in the natinal 
remission group. For the acute poor sleeper group, Irigher perceived stress, increased use of 
worry as a cognitive coping strategy, increased sleep-related dysfunctional beliefs and 
higher reported anxiety discriminated between time points (Table 6.4).
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Whether the lack of significant results within the natural remission group suggests that 
there are few psychological differences associated with the remission from insomnia or the 
findings reflect the vulnerability of this group to develop insonmia again, is unloiown. The 
span of one year is unlikely to shed light on this issue, although, research suggests that one 
of the main predictors of insonmia is a past complaint of insomnia (Morin, 1993).
These findings should however be interpreted with caution for several reasons. Not only 
were the sample sizes very small but also a one-year interval may be too small a period of 
time to see anything more than trends. Additionally, it would be difficult from the present 
data to imply that any of the significant differences reported caused the development of 
insomnia or the remission from it. It could equally be assumed that the increasing anxiety, 
stress and sleep-related dysfrmctional beliefs in acute insomniacs are consequences of 
developing insomnia as opposed to causing it. However, one tentative prediction can be 
made; the increased use of wony by those who developed insomnia suggests this may be a 
cause of acute insomnia. This also fits within the Cognitive Consolidation Model, in that it 
is proposed that increased stress leads to the increased use of wony as a cognitive coping 
strategy.
6.5 GENERAL DISCUSSION
These subgroup analyses were designed to examine and compare the variables contained 
within the Cognitive Consolidation Model between those who slept well but reported 
insomnia, those who slept well but did rrot report insomnia, those who slept poorly and 
reported insomnia and those who slept poorly but did not complain of insomnia. Moreover, 
the CCMI was examined within tlnee special groups; those who reported insomnia but also
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high depression, those who remitted from having insomnia and those who developed 
insomnia between baseline and follow up.
The findings from the first subgroup analysis suggest very few differences and therefore it 
can be concluded that the CCMI is suitable for all insomniacs, inespective of their actual 
reported sleep parameters. However, a few factors differentiated between groups and 
should be specifically examined within their respective insomnia subgroups. Whilst 
considering the recent suggestion and empirical evidence that subjective insomnia may be 
the precursor to objective insomnia and subsequently lead on to depression (Harvey, 2002), 
it appears from the data that decreasing quality of life may be an indicator of this 
transition. Individuals who reported insomnia but also reported high sleep efficiencies 
reported better social relationships than those who reported insomnia and had poor sleep 
efficiencies. Moreover, insomniacs that scored highly on depression also scored lower on 
social relationships than the matched insomniacs. However, as no decline in social 
relationships was observed over the time points within the acute poor sleeper group, this is 
a tentative argument, which needs specifically addressing in another study. A possible 
explanation for this lack of finding could be that a yearlong duration of insomnia is not a 
long enough time period to see these changes occur. A similar pattern emerged with the 
subgroups of insomniacs on the reported duration of insomnia. Complaining normal 
sleepers reported a lower duration of insomnia than poor sleepers and depressed 
insomniacs reported a higher duration of insomnia compared to the matched group.
These findings alone suggest that insomnia is cyclical in nature and has a cumulative effect 
on social functioning and in that vein adds support for the consolidation aspect o f the 
CCMI. If the consolidation experience does exist, changes in reported social functioning
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should be observed. To add further support to the concept of the consolidation experience, 
there should also be changes in other factors contained within the CCMI, between the 
groups. There were a few changes in scores between insomniacs scoring highly on 
depression and matched insomniacs. Insomniacs that scored highly on depression reported 
poorer quality of life, more anxiety and higher self-identification strategies than the 
matched group. This again suggests that as insomnia progresses it leads to higher 
consolidation, manifesting as higher insomnia self-identification strategies being 
employed. In the case of the CCMI it is believed that the poor quality of life is an outcome 
of the increasing duration of insomnia and anxiety maintains the consolidation experience.
The other main findings concern the transition between normal sleeper and self-repoifing 
insomnia. The acute poor sleepers demonstrated increasing levels of worry but no increase 
in the use of punishment. As suggested in Chapter 5, the begimiing of a sleep disturbance 
is characterised by individuals using worry as a cognitive coping strategy, which then 
begins to include punislmient. Together these findings suggest that the progression of 
insomnia is marked by changes in the cognitive coping strategies employed. On a temporal 
level therefore it can suggested that there is a continuum horn normal sleep to insomnia, 
which is characterised by these changes (Figure 6.2).
Figure 6.2: The Progression of Insomnia
Depressed
Insomniac
Normal
Sleeper
Objective
Insomniac
Complaint of 
Insomnia
Acute
Insomniac
Worry
Worry
and
Punishment
190
Overall, the results suggest little difference in the variables tested between insomniacs who 
report low sleep efficiencies and insomniacs who report high sleep efficiencies. Therefore, 
for some aspects of the CCMI, this distinction is of little importance. However, group 
differences based upon Sleep Efficiency Index must still be considered, as this distinction 
may be important in other aspects of the CCMI. Therefore subgroups will be examined in 
relation to the concepts of sleep catastrophizing (Chapter 7) and the role of personality in 
the CCMI (Chapter 8).
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CHAPTER SEVEN 
SLEEP CATASTROPHIZING
SUMMARY
The present chapter introduces the concept of catastrophizing within the framework of 
‘health anxiety’ and discusses the implications and factors associated with examining a 
sleep-specific form of catastrophizing within older adults. Four studies are reported which 
examine whether sleep-catastrophizing exists, and if so what constitutes sleep 
catastrophizing. Additionally, a self-report sleep-catastrophizing scale is developed and 
validated and examined in relation to an attentional bias sleep catatsrophizing task.
7.1INTRODUCTION
The concept of catastrophizing emerged from the early work on hypocondriasis and its 
later conceptualisation as one dimension on the continuum of ‘health anxiety’ (Edelmarm, 
1995; Lucock & Morley, 1996). Implicit in the concept of ‘health anxiety’ is the 
suggestion that the individual attends to somatosensory information, labels it as a symptom 
of an underlying illness, and becomes anxious. The individual then identifies similar labels 
associated with that illness and actively searches for those symptoms, eventually creating 
an illness profile (Bauman, Cameron, Zimmerman & Leventhal, 1989). This eventually 
leads to the individual engaging in intuitive hypotheses testing, ‘I f  I  have x then I  m>UL.. ’
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(Anderson, 1987, 1993) which results in some form of problem-solving action such as 
seeking medical advice.
Overall, health anxiety is considered a neutral construct, in that, if an individual 
experiences minor levels of health anxiety, this can promote an individual to seek 
warranted medical assistance or practice certain health promoting behaviours (Asmimdson, 
Taylor, Sevgur & Cox, 2001). However, if the individual sustains attention to 
somatosensory information, or misperceives the biofeedback as a tlneat and identifies an 
associated illness, the search for physical symptoms is prolonged and results in increasing 
anxiety, even after reassurance from a health care professional (i.e. hypochondriasis).
Studies suggest that health anxiety tends to arise after a major life stressor or ilhiess 
(Barsky & Klerman, 1983) and when conveyed to a health care professional, is fiamed 
within physical pai'ameters, with the patient resistant to discussion of psychological cause 
or psychogenic response (Shorter, 1992; Warwick & Salkovskis, 1989). However, the 
study of health anxiety has not been restricted to physical ailments and has frequently been 
studied co-occuning with clinically defined disorders, such as the attentional biases for 
negative stimuli in clinical depression (Powell & Henisley, 1984) and generalised anxiety 
disorder (Martin, Williams & Clark, 1991).
7.1.1 Health Anxiety and Signal Detection Theory
One of the main analogous frameworks from which health anxiety has been conceptualised 
is signal detection theory (Martin, Lemos & Leventhal, 2001). The rationale for this is that
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even though health anxiety begins with sensory information received from the periphery of 
the body (a bottom-up process), this information is then perceptually processed and 
attributions formulated and refined (a top-down process) (Brownlee, Leventhal & 
Leventhal, 2002). According to signal detection theory, there are four possible outcomes to 
the presence or absence of stimuli. Either the individual conectly identifies (a hit) or 
correctly rejects (a conect rejection) the presence of stimuli (in the case of health anxiety a 
physical symptom). However, if the individual incorrectly rejects a physical symptom (a 
miss) or incorrectly identifies a physical symptom (a false alarm) this can exemplify the 
full spectrum of health anxiety. Hypochondriasis is most likely placed within the ‘false 
alarm’ sphere and therefore the veridicality of the symptom is of minor importance as it is 
the subjective interpretation that fuels the anxiety.
Under this framework of health anxiety, catastrophizing is the perpetuating force between 
symptom interpretations and the attribution and refinement of an illness profile. However, 
in some cases reassurance-seeking behaviour can be delayed and catastrophizing 
prolonged. In hypochondriasis, instead of the creation of an illness profile leading to 
intuitive hypothesis testing, catastrophizing escalates in a cyclical form of ‘automatic 
questioning’ (Kendall & Ingram, 1987, Vasey & Borkovec, 1992). Here the individual asks 
IVhat i f  I  have x ’ as opposed to I f  I  have x then I  will.... ’ This leads to increased attention 
being placed on somatosensory information and cycling between the negative 
interpretation of this information and catastrophic beliefs about the illness, resulting in an 
increasing preoccupation with health and prolonging anxiety.
Sustained catastrophizing has been examined in relation to areas such as clu'onic pain 
(Sullivan, Bishop & Pivik, 1995; Sullivan, Thom, Haythomthwaite et al, 2001; Van
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Damme, Crombez, Bijttebier et al, 2002) and Irritable Bowel Syndrome (Drossaman, 
McKee, Sandler et al, 1988). Moreover, Severeijns, Vlaeyen, Van den Hout & Weber 
(2001) found that pain catastrophizing related to perceived pain intensity, reported levels 
of disability and psychological distress, irrespective of the actual level of physical 
impairment. Similarly, Haythomwaite, Lawrence and Fauerbach (2001) found that pain 
catastrophizing predicted the frequency of intrusive memories of pain and Davey and Levy 
(1998) foimd that catastrophizers were more likely to relate/compare future possible 
difficulties to existing and past difficulties.
Crombez, Eccleston, Baeyens et al (1999) conclude that catastrophizing not only amplifies 
the search and sensitivity to somatosensory information but also enliances the frequency 
and negative valance of cognitive intrusions. Together, research in catastrophizing has 
tended to place catastrophizing in the cognitive domain with it being linlced to the attention 
placed on somatosensory information, leading to the perception and interpretation of tlu*eat 
and the memory centres of the brain. However, most researchers suggest that although 
catastrophizing is a cognitive process the outcome can be cognitive, affective and/or 
behavioural.
7.1.2 Correlates o f  Catastrophizing
Primarily, health anxiety has been linked to the personality dimension of neuioticism / 
negative affectivity, however, the influence of neuroticism is seen as an exacerbating factor 
and not as a marker of catastrophizing per se (Crombez, Eccleston, Van den Broeck et al,
2002). Additionally, other personality dimensions have been shown to be related to the 
physical after-effects of a sleep disruption. De Vries and Heck (2002) found that reported
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levels of fatigue were related to high openness to experience and low extraversion, 
conscientiousness and emotional stability using the Five Factor Model of personality. The 
link between sleep catastrophizing and personality will be explored further in chapter 8.
7.1.3 Sleep Catastrophizing
Where a few sleep researchers have alluded to the possibility of a form of ‘sleep-specific’ 
daytime catastrophizing (Bilsbury & Ruyak, 2002; Morin, 1993; Perlstrom, 1995; 
Wickramasekera, 1998), to date there are few explicit measures of this concept or even a 
detailed explanation as to what may constitute sleep catastrophizing. Morin (1993) 
suggests that catastrophizing is the process by which a self-fulfilling prophecy of insonmia 
is conceived and fulfilled. According to Morin, insomniacs ruminate over the negative 
consequences of perceived sleep loss throughout the day, and this in turn will result in 
sleep-inliibiting anxiety and rumination at night.
One recent study has examined the concept of sleep catastrophizing (Harvey & Greenall, 
2003). Harvey and Greenall suggest sleep catastrophizing is a tendency to become overly 
preoccupied with sleep, excessively wony over the consequences of poor sleep and inflate 
the functional limitations caused by poor sleep during the day. Harvey compared levels of 
catastrophizing between 30 insomniacs and 30 controls based upon a ‘catastiophizing 
interview’. Her findings indicate that insonmiacs report more daytime catastrophizing than 
normal sleepers and catastrophizing tends to focus around negative psychosocial (feeling 
bad, irritability, low self-esteem, being poor company) and occupational functioning. 
However, as five of the nine dimensions of catastrophizing highlighted by Harvey were 
issues related to occupational functioning, these findings are limited to working age
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insomniacs and not fully applicable to samples of late-life insonmiacs. Additionally, 
Harvey’s study examined sleep catastrophizing by measuring perceptual inteipretations but 
did not focus on attentional differences between insonmiacs and nomial sleepers.
Within the existing literature there are a few pointers as to the other types of daytime 
catastrophizing insomniacs engage in. Moul, Nofzinger, Pillconis et al (2002) examined the 
daytime and night time symptoms reported to health care professionals and self-reported 
by insomniacs (Table 7.1). The most fiequently reported daytime effects of poor sleep 
encompass the physical after-effects and subsequent disruptions in physical and 
psychological functioning.
Table 7.1: Reported Daytime Effects in Insomnia
Self Reported Daytime Factors
%of 
sample (N 
= 83)
Daytime Factors reported to a 
Clinician
%of 
sample 
(N = 94)
Interference with ability to function 93% Daytime bodily fatigue 65%
Fatigued feeling during the day 88% Depression 53%
Any aspect of daytime function that suffers 87% Difficulty concentrating 48%
Morning low energy 71% General worrying 45%
At least some daytime sleepiness 63% Loss of energy 43%
Morning sleepiness 59% Irritability 39%
Difficulty awakening In the morning 51% Feeling tense 36%
Morning Irritability 46% General anxiety 35%
Excessive daytime sleepiness 37% Low motivation 35%
Difficulty scheduling sleep and waking 37% Daytime sleepiness 31%
Feeling anxious in the morning 34% Loss of productivity 31%
Napping during daytime 31%
Moreover, when comparing older insomniacs against poor sleepers who do not complain 
of insomnia, Fichten et al (1995) found that insoimiiacs complained of more daytime 
fatigue and sleepiness. Additionally, Marchini, Coates, Magistad & Waldum (1983) found 
that insonmiacs tend to engage in solitary activities during the day and be more involved
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with the self (thoughts and feelings) whereas normal sleepers tended to be more active and 
social. However, whether these findings are a cause or consequence of insomnia remains to 
be tested.
7.1.4 Sleep Catastrophizing and the Cognitive Consolidation Model
The Cognitive Consolidation Model suggests sleep catastrophizing is the outcome from the 
anxiety caused by the evaluation of poor sleep efficiency as suggested by Morin (1993). 
However, the Cognitive Consolidation Model further suggests that catastrophizing is the 
result of a high sleep discrepancy (poor sleep efficiency and high levels of sleep-related 
dysfunctional thinking) as opposed to just perceived poor sleep. As such, sleep- 
catastrophizing is different from dysfunctional beliefs as these are directly relational to the 
perceived quantity, quality and timing of sleep episodes. The rationale for this is that as 
Aaron (1999) suggests catastrophizing is a ‘secondary appraisal process’ regarding the 
effective management of symptoms. In this instance, the primary appraisal process is the 
evaluation of the symptoms of poor sleep against the beliefs held about sleep, as these 
beliefs are most likely in place before the perceived sleep disruption.
To clarify this point further, it is well understood that most people suffer the occasional 
‘sleepless night’ (Morin, 1993). However, the anxiety this causes for self-identified normal 
sleepers will diminish throughout the day, usually replaced with other cognitive loads, 
because the experience of poor sleep has no major consequential valance. The CCMI 
suggests that insomniacs will fixate on this anxiety; due to the perceived negative 
consequences of sleep disruption caused by sleep-related dysfunctional beliefs and 
cognitively attend to sleep-specific stimuli tluoughout the day. This results in stress, wliich
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eventually translates into pre-sleep cognitive intrusions and increased arousals at night 
(Figure 7.1).
Figure 7.1: The revised CCMI
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The other main association with sleep catastrophizing, within the CCMI, is the link with 
self-identification strategies. According to the CCMI insomniacs will attempt to reduce the 
cycling between perceived poor sleep and catastrophizing by increasing their identification 
with the label of ‘an insomniac’ and fixing causal attributions for their insomnia. 
Therefore, catastrophizing is different from the self-labelling process, which identifies and 
fixes specific causal attributions for the sleep disorder, as these occur in order to break the 
cycle of catastrophizing.
7.1.5 Ageing and Sleep Catastophizing
For older adults there are added difficulties, which may increase the likelihood of 
catastrophizing or delay reassurance-seeking behaviour from health professionals, 
prolonging catastrophizing. Primarily, life stressors associated with ageing such as physical 
vulnerability, medical illness, social isolation and loss, contribute to older adults’ 
worrisome preoccupation with health (i.e. health anxiety) (Barsky, 1993; Person & 
Borkovec, 1995; Wisocki, 1988; Zammit, 1988). Additionally, normal physiological 
changes (including homeostatic and circadian changes) associated with ageing may 
increase directed attention toward the monitoring of physical symptoms. To that end, 
Abeles (1997) found 10-15% of older adults overestimate levels of physical impairment.
Another difficulty for older adults which may delay reassurance-seeking behaviour is the 
‘age-illness rule’ Prohaska, Keller, Leventhal and Leventhal (1987). Prohaska et al (1987) 
suggest that many health complaints reported by older adults are seen by the medical 
profession as signs of ageing as opposed to symptoms of illness. More specifically, sleep 
difficulties reported to health care professionals are generally seen as either symptoms of
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illness or the side effects of medication (Harvey, 2001b; Haponik, 1992). Sim ilarly , as 
Costa and McCrae (1985) point out, older people are often assumed to be hyperchondriacal 
by many health care professionals. Therefore, previous experience of negative interactions 
with health care professionals, coupled with a shared sleep-specific ‘age-illness rule’ (i.e. 
I/You am/are supposed to have poorer sleep as I/You get older) may discourage initial 
reassurance seeking behavioin, further maintaining sleep catastrophizing and resulting in 
increasing stress. Eventually the stress and disruption become too great and the individual 
fixates upon a self-identification strategy and takes this to a health care professional. By 
which time the consolidation experience has become conditioned and the self-fulfilling 
prophecy fulfilled. Evidence supports this aspect of the CCMI, in that, it has been reported 
that there is a significant delay by insomniacs in reporting sleep difficulties to health caie 
professionals (Morin, Stone, McDonald & Jones, 1993).
DOES SLEEP CATSTROPHIZING EXIST?
The aim of these studies was to find out if sleep catastrophizing exists, and if so, what 
factors constitute sleep catastrophizing. Additionally, whether a relationship between 
catastrophizing and self-identification strategies exist, as suggested by the Cognitive 
Consolidation Model.
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7.2 METHOD
7.2.1 Recruitment o f  Participants
Participants were drawn from the existing pool of SAGA readers used in study 1. These 
participants had requested information regarding the sleep project after the recruitment 
deadline for study 1 had passed. Participants were written to, informing them that study 1 
had been completed and asked whether they would like to take part in an interview study 
on how older adults define good and poor sleep.
Of the 23 participants contacted nine (8 females and 1 male) (Age 50+; Mean age 58) 
agreed to take part and were interviewed. Five participants described themselves as good 
sleepers and 4 as poor sleepers. All interviews were conducted in the participants’ homes
7.2.2 Procedure
Participants were sent an information sheet providing overviews of the research and 
interview schedule (Appendix 3) and asked to complete and send back the reply sheet 
specifying possible dates and times for the inteiwiew that were best suited to the 
participant.
On arrival, a standardised information sheet was read to the participants, which detailed the 
aim of the interview and the participants’ rights for confidentiality, anonymity and 
withdrawal. Additionally, consent to record the interviews was sought. If the participant 
agreed to take part and be recorded they were asked to sign a consent form (Appendix 4).
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Interview Schedule
The semi-structured interview began with questions covering demographics and whether 
the participant considered themselves a good or poor sleeper, followed by questions on 
why the participant considered themselves a good or poor sleeper, how much sleep on 
average they felt they obtained, the meaning of sleep to them, the quality of their sleep, 
how they felt about sleep, factors the participant felt affected their sleep pattern, the 
strategies employed to cope with sleep difficulties, their beliefs about sleep, and the effects 
of sleep in the daytime. Prompts were used to elicit further information when required (e.g. 
if the participant discussed the psychological effects of sleep disruption they were asked 
about other effects such as on daily activities). Inteiwiews lasted between 30 minutes and 
45 minutes.
After completion of the inteiwiew, participants were informally asked if  there were any 
questions, comments or queries they had regarding the interview, then foiinally debriefed 
and thanlced for their time. Participants were offered a copy of the results and if they 
agreed were sent an overview. The interviews were then transcribed.
7.2.3 Epistemology
The epistemology chosen for the analysis of the interviews was Interpretative 
Phenomenological Analysis (IP A: Smith, 1996). IP A is a qualitative methodology with the 
main aim of providing an understanding of how an individual conceptualises an event 
through their language. IP A also recognises the dynamic interplay between the individual
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and their social world and takes account of value and belief system influences from a 
micro-macro perspective. The interpretative aspect of IP A is on the part of the researcher 
who ‘makes sense’ of the individuals’ construction of the event, therefore, the researcher 
attempts to create a shared understanding of a phenomenon.
IP A differs fi.*om other qualitative approaches such as Discourse Analysis (DA), in that, 
where DA suggests language as behaviour in its own right as a way of constructing a 
‘social reality’, IP A suggests cognition is the underlying determinant of the language used 
to convey meaning. Similarly, IP A differs from more empiricist fonns of qualitative 
research such as Content Analysis (CA), in that, where CA takes the direct meaning fi'om 
within the data to inform the understanding of an event or object, IP A relies upon the 
interpretation of the data to convey a shared meaning. Moreover, IP A exemplifies a chain 
of connection between physical state, cognition and verbal report, unlike DA, which fits 
with existing psychological and empirical accounts of health anxiety and catastrophizing.
7.2.4 Analytic Strategy
The first phase of the analysis involved repeated reading of each transcript to elicit 
meaningful units of analysis (key phrases within sentences). Analytic notes were organised 
to summarise what the participant said, convey an initial interpretation of meaning and 
connections between other units of analysis. The next phase involved condensing each 
summary, interpretation and connection into an initial theme, which was then checked 
against the original transcript. Wlien all transcripts had been organised in this way, the 
initial themes were examined for differences and similarities in order to create a way of 
understanding all the themes under the umbrella of a set of core categories. This process
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was repeated until all the initial themes were accounted for and made sense of within the 
narrative.
7.3 RESULTS
Although five participants described themselves as current good sleepers, all nine could 
recall a period of sleep disturbance usually attributed to nocturnal environmental noise, 
pre-sleep wony or having a drinlc containing caffeine in the evening.
Wliile many important categories and themes emerged, the present interpretation 
specifically focused on one category; the daytime effects of poor sleep. Within this 
category one dominant theme emerged; functioning outcomes, which comprised of tlnee 
sub-themes (cognitive, affective and physical). Additionally, the overall functioning 
outcomes theme was interlinlced with tlnee other major themes; inevitability, behaviour 
modifications and preoccupation (Figure 7.2).
7.3.1 Functioning Outcomes
Participants tended not to talk about the process of catastrophizing per se (i.e. the search 
and sensitivity towards physical symptoms) but primarily discussed the functional effects 
of poor sleep as an outcome of these physical symptoms. Specifically, tlnee sub-themes 
were contained within the premise of the effects of poor sleep on functioning outcomes; 
cognitive functioning, affective functioning and physical functioning throughout the day. 
However, in many cases these three themes were not discussed separately but as overall 
effects on functional ability.
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“ ...if  Fill very tired I probably won’t be able to drive properly...umm..F d perhaps 
(be) dopey the next day and...imnii..I really can’t afford to..you know..not make 
proper decisions...” (Participant 1: 134-136)
“I thinlc I would be grumpy.. .and enn..probably not look too good.. .and umm.. .not 
able to cope very w ell...” (Participant 5: 126-127)
“I cannot function properly if I haven’t had good sleep.” (Participant 7: 104-105) 
F i g u r e  7 .2 :  The Daytime Effects of Poor Sleep
FUNCTIONING OUTCOMES
Physical Cognitive Affective
i
yr r yr
PREOCCUPATION INEVITABILITY BEHAVIOURMODIFICATIONS
Phvsical Functioning and Appearance
Participants discussed the effects of poor sleep on physical functioning in terms of 
limitations and extra exertion needed to complete daily tasks.
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“ ...I am not actually refreshed and alive and ready to go, I sort of have to push 
myself (physically) for the first two horns to get myself into gear.” (Participant 1: 46- 
47).
“ .. .it makes me physically very drained if I..I can’t sleep.” (Participant 1: 169-170)
Additionally, participants suggested that physical appearance also influenced perceptions 
of tiredness.
“.. .I’m tired but I’m not really.. .because I’m .. .1 probably look tired.” (Participant 2: 
105-106)
Even those who did not consider themselves poor sleepers at the time of the study 
suggested or remembered times that poor sleep had deleterious effects upon physical 
fimctioning.
“ ...the biggest problem would be lack of energy to perform a frill days activity...” 
(Pai'ticipant 3: 166). “ ...I thinlc it would make me far more tense and feeling tired all 
the time with no energy...” (Participant 3; 64-65)
Affective Functioning
Participants also highlighted the effects of poor sleep on daytime mood and the negative 
influence of sleep loss on controlling and dealing with affective responses to every day 
situations.
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“If I don’t get enough sleep I get very grumpy and bad tempered.” (Participant 4: 42)
(on discussing good sleep) “ ...obviously it would make me feel better...” 
(Participant 2: 168)
Cognitive Functioning
Participants also suggested that poor sleep bas specific deleterious effects on cognitive 
functioning such as memory and concentration.
“I find it much harder to think clearly in the morning (after a poor 
night)...umm.. .even just to perfonnbasic tasks...” (Participant 8: 39-40)
“I’d have to really concentrate and.. .umm.. .by not to be irritable and...umm...that 
all would be a bit of an effort...” (Participant 1: 156)
7.5.2 Preoccupation and Planning
A  daytime preoccupation with sleep was exemplified by participants who stated
“ ...if  I’m tired and sleepy I can only tbinlc of sleep...so anything else takes a 
secondary position...so I’m not very receptive...very communicative...things like 
that...” (Participant 7: 61-63)
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"...because I’m thinldng that’s (having a disturbed night's sleep) going to make me 
feel cross the next day...” (Participant 5: 106)
However, several participants demonstrated pre plarnring their next sleep episode alorrgside 
their daytime preoccupatiorr with sleep.
" ...I  would really be waiting and thiirking oh GOD if it’s 9 o’clock I ’ll jump into my 
bed agairr fast...” (Participarrt 1: 157-158)
“ .. .oh goodrress I have to sleep to charge my body for the next days activities.. .and 
so..I..I’m really anxious to go to sleep and be done with it...” (Participant 1: 125- 
127)
“Sometimes I wake irp and thirrk how marry hours is it before I can go to bed.” 
(Participant 2; 94-95)
7.3.3 Inevitability
Everrts druing the day arrd everring trigger the iirdividual to thinlc about sleep 
pessimistically and develop stress and anxiety before attempting to sleep.
“..I thinlc...OH OH...that means I’m irot going to get a very good rright’s sleep...” 
(Participant 5: 102-103)
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(just before going to bed) “...get a bit irritated with myself because I know that I’m 
not relaxed and that I’m not gomia go to sleep...” (Participant 2: 32-33)
“ .. .if you don’t get a good night’s sleep then you Imow.. .you’re tired all the time and 
you’re gomia thinlc yom* tired.. .whether yoin tired or not.” (Participant 3: 53-54)
Even more specifically, several participants suggested tliat sleep disruption was inevitable 
due to age. Wlien discussing sleep patterns, Participant 1 stated:
“...after fifty (you) accept that you can’t do the same things you did when you were 
twenty.. .but I think in this day and age.. .fifty year olds don’t accept that.. .and they 
want to have the same stamina you had thirty years ago...” (Participant 1: 206-208)
“ .. .1 thinlc as you get older.. .umm.. .then you probably need more sleep as you don’t 
function as you do when you’re yoimg.” (Participant 5: 127-128)
(discussing current sleep problem) “ ...but you Imow that might be my age.” 
(Participant 1: 204-205)
7.5.4 Behaviour Modifications
Predominately, the effects of poor sleep would translate into behavioural modifications 
such as taking a nap, restricting activities or trying to catch up on the sleep debt.
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. .when I feel I’m really too tired then I just stop and have a break.” (Participant 1; 
198-199)
“...if  I went to bed at 1 or 2 \h&(n) obviously the next day I would get up late.” 
(Participant 1: 187-188).
Social hiteractions
Another sub-theme, specific to behaviour modifications, was the effects of poor sleep on 
social interactions. In this instance participants felt that the flmctional disabilities (i.e. 
cognitive, physical and affective), caused by sleep disruption, lead to the restriction and/or 
dissatisfaction with social engagements.
“ ...if  you get tired you can’t go out.” (Participant 3:58)
“ ...if  you are feeling tired and grumpy you are not very good with other people.” 
(Participant 5: 109-110)
“ .. .if I lack sleep.. .I’m not good company.” (Participant 7:58)
“I’d definitely be less social probably...not want to hold a conversation with 
somebody more readily.. .1 probably would not want to go out as much.” (Participant 
8: 43-45).
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7.4 DISCUSSION
The pilot interviews indicate that older adults do thinlc about their sleep patterns during the 
day. However, fi'om the interviews, it appears that older adults tend to evaluate their sleep 
the next morning tluough symptoms of tiredness / fatigue, translate those symptoms into 
cognitive confiiination of disrupted sleep and subsequent cognitive-affective distress and 
modifications to ‘iiormaT behaviom*. These findings fit with the previous theoretical and 
empirical conceptualisations of catastrophizing as participants discussed their sleep 
problems in terms of physical outcomes leading to increased sensitivity (Harvey & 
Greenall, 2003). However, it remains to be tested as to whether this phenomenon is more 
inherent in insonmiacs than normal sleepers and the types of thoughts, feelings and 
behaviours that differentiate insomniacs from nomial sleepers in regard to sleep-related 
daytime catastrophizing.
The findings also offer a preliminary indication of the types of sleep catastrophizing that 
occur within insonmiacs. Four distinct but interlinked themes were identified. Participants 
fiamed their daytime experiences after a poor night’s sleep not only in tenns of physical, 
cognitive and affective functioning but also discussed how these factors related to feelings 
of an inevitable sleepless night, a preoccupation with sleep and modifications to ‘normal / 
ideal’ behaviour. The main modification discussed was the effect of poor sleep on social 
interactions. This finding is consistent with previous research (i.e. Harvey & Greenall,
2003) as the negative implication of insomnia on social functioning has been well 
documented (Gallup, 1991, Marchini et al, 1983)
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There were limitations to the present study. The small sample size was small and 
unr epresentative. Although this does question the generalisability of the current findings, 
the sample size conforms to the recommended number of participants for an IP A study (10 
maximum; Smith, Jaimari & Osborn, 1999). Additionally, the riclmess of the data provided 
by in-depth interviews is invaluable in research on topics that have a limited theoretical or 
empirical framework. However, a greater understarrding of sleep catastrophizing within 
other samples is recommended as this sample is not representative of all people and the 
sample from which participants were drawn was biased by motivation and interest.
Overall, the research suggests that a sleep-specific form of catastrophizing exists and is 
related to other important dimensions of the insomnia experience. Therefore, finther 
investigation of sleep-catastrophizing is waiTanted.
DEVELOPMENT OF THE 24-HOUR SLEEP CATASTROPHIZING 
SCALE (24-SCS)
7.5 METHOD
7.5.1 Recruitment o f  Participants
From study 1 (Chapter 4) participants were asked to provide ‘any further information, 
relevant to their sleep pattern’ with a particular emphasis on their thoughts, feelings and 
behaviours during the day, which they felt were a result of their present sleep patterns 
(Appendix 2). Additionally, all correspondence throughout study 1 was also examined for
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references to daytime sleep-related behavioural modifications, consequences, thoughts or 
feelings.
7.5.2 Epistemology
Content Analysis (CA) according to Kiippendorff (1980 p 21) is “..a research teclmique for 
malcing replicable and valid inferences from data to their context.” Content analysis allows 
for contextual inferences to be made about the systematic meaning of communication. The 
rationale for using CA is that it relies upon an individual framing a concept of object 
within his or her own context of commimication and drawing on that context to infer 
meaning. This is particularly useful in health research for as Radley (1999, pg 20) suggests 
“It is only elaborated as an experience of illness when reflected through the realms of 
everyday practice.”
7.5.3 Analytic Strategy
Each individual text was analysed separately. Units of analysis (plnases within a sentence) 
(e.g. “ (?7.o sleep) makes me feel awful” “ .. .1 Imow it (insomnia) is never going to get sorted 
out”) were taken from each text and coded using an open manifest coding approach 
(Strauss & Corbin, 1990). hi other words, no interpretations were made on the participant’s 
words. Once all texts had been coded, a series of sub-themes were created to group units of 
analysis and then these sub-themes were condensed to create contextual categories.
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7.5.4 Operationalization o f Catastrophizing
Catastrophizing was defined as, any negative thought, feeling (affective or physical) or 
behaviour that the participant indicated was a result of their present sleep pattern.
7.6 RESULTS
Of the 247 letters, postcards and open responses in the questionnaire received, 116 
(46.96%) were selected on the basis that they explicitly mentioned how their present sleep 
pattern affected them during the day either physically, psychologically, socially or in 
modifications to behaviour. Of the 116 texts analysed, 89 (76.72%) came from insomniacs 
(6 men, 83 women) and 27 (23.27%) from normal sleepers (2 men, 25 women). The mean 
length of insomnia reported was 7.06 years (SD 7.84). hisomniacs on average provided 2.6 
(SD 1.61) catastrophizing units of analysis and normal sleepers provided 1.48 (SD 0.89) 
units.
A Mann-Whitney U test showed that insomniacs gave significantly more catastrophizing 
units than normal sleepers (z = -3.37, N = 116, p<0.001). Additionally, there was a 
significant positive correlation between length of insonmia and number of catastrophizing 
units of analysis (r = 0.47, N = 89, p<0.001) and between age and length of insonmia (r = 
0.27, N = 116, p<0.005) but not between age and number of catastrophizing units (r = 0.12, 
N = 116, n.s).
Similarly to the interview study, normal sleepers tended to frame daytime effects in terms 
of past sleep difficulties or the ‘occasionaT poor night’s sleep. Few normal sleepers
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suggested that their sleep made them think, feel or behave in a particular way. From the 
analysis six major categories emerged; Prospective Ruminations, Physical Symptoms, 
Affective Responses, Cognitive Consequences, Behavioin Modifications and Relationship 
With Others. Each of these categories contained several sub-themes (Table 7.2).
Affective Responses
Insomniacs stated that poor sleep resulted in a great deal of generalised anxiety and stress 
but also suggested that poor sleep made them initable and frustrated about their sleep, 
leading them to suggest that their problems seemed worse afrer a bad night’s sleep. 
Additionally, 3.4% of the insomniacs made reference to blaming themselves for their own 
sleep problems. The normal sleepers also tended to suggest post sleep feelings of anxiety 
and stress and next day imtability but did not suggest their sleep patterns resulted in a 
perceived worsening of all problems or general frustrations about sleep. Additionally, none 
of the normal sleepers blamed themselves for nights of disrupted sleep.
Prospective Rumination
The biggest difference between insomniacs and normal sleepers was in the realm of 
prospective rimiination. Wliere insomniacs and nonnal sleepers alike wonied about the 
next night’s sleep, although insonmiacs significantly more so, insomniacs reported being 
highly preoccupied with their sleep, worry about the long-term health consequences due to 
their sleep, wish for a good night’s sleep or ruminate at what normal sleep would be like.
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Table 7.2: Summary of the Content Analysis Category and Sub-Themes
Categories Sub-Themes Frequency (%)
'Tsr S ';
Affective R esp o n ses Anxiety over sleep pattern 47 (52.8%) 6 (22.2%)
Irritability 7 (7.9%) 2 (7.4%)
General frustration about sleep 7 (7.9%) 0 (0%)
Worsening of all problems 4 (4.5%) 0 (0%
Self-blame 3 (3.4%) 0 (0%)
Prospective Rum ination Worry over next night's sleep 15 (16.9%) 2 (7.4%)
Preoccupation with sleep 13 (14.6%) 0 (0%)
Worry over long-term consequences 5 (5.6%) 0 (0%)
Wishful thinking 4 (4.5%) 0 (0%)
Wanting to have normal sleep 4 (4.5%) 0 (0%)
Bad night equates to bad day 4 (4.5%) 0 (0%)
Physical Sym ptom s Feeling drained / tired 35 (39.3%) 3(11.1%)
Searching for physical symptoms 6 (6.7%) 1 (3.7%)
Feeling tense 6 (6.7%) 1 (3.7%)
Sore eyes 3 (3.4%) 1 (3.7%)
Extra effort with appearance 3 (3.4%) 1 (3.7%)
Yawning 2 (2.2%) 0 (0%)
Dry mouth 1 (1.1%) 1 (3.7%)
B ehavioural M odifications Lie-in 4 (4.5%) 4 (14.8%)
Earlier retiring times 1 (1.1%) 4 (14.8%)
Taking naps 2 (2.2%) 3(11.1%)
Drinking coffee / tea to stay awake 1 (1.1%) 3(11.1%)
Rescheduling activities 1 (1.1%) 2 (7.4%)
R elationsh ips with O thers Anxiety if told they look tired 4 (4.5%) 1 (3.7%)
Restricting social interactions 3 (3.4%) 1 (3.7%)
Blaming others for sleep problems 
Increased sensitivity in social
2 (2.2%) 2 (7.4%)
situations 3 (3.4%) 0 (0%)
Resentment at others who sleep well 3 (3.4%) 0 (0%)
Cognitive C o n seq u en ces Memory deficits 9(10.1%) 0 (0%)
Inevitable loss of control over sleep 9(10.1%) 0 (0%)
Lack of concentration 7 (7.9%) 1 (3.7%)
Impairment to daily tasks 6 (6.7%) 1 (3.7%)
217
None of the normal sleepers identified any of these factors. Additionally, 4.5% of 
insomniacs believed a poor night’s sleep resulted in a ‘bad day’ compared to none of the 
normal sleepers.
Phvsical Symptoms
Participants suggested that there were several physical indices they recognised as 
indicative of a poor night’s sleep. Primarily, 35 (39.3%) of the insomniac group stated that 
they felt tired / drained the day following a poor night’s sleep. Moreover, 6.7% of the 
insomniacs suggested that they sought out physical symptoms on waking and 6.7% stated 
that they felt physically tense after a bad night. Additional physical signs were sore eyes, 
excessive yawning and a dry mouth. Nonnal sleepers reported similar levels of tiredness 
and fatigue the day after sleep (11.1%) and normal sleepers identified each of the other 
physical symptoms outlined by insomniacs except yawning.
Behavioural Modifications
Interestingly, normal sleepers suggested more modifications to behaviour after sleep than 
insomniacs. Normal sleepers were more likely to have a ‘lie-in’, go to bed early, di'inlc 
coffee or tea to keep them awake and reschedule activities, compared to insomniacs. This 
result points to the earlier findings that insomniacs engaged in sleep inhibiting practices 
less often than normal sleepers and also adds weight to the earlier finding that insomniacs 
did not believe that lying in bed was a good strategy to promote sleep.
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Relationships with Others
As with the interviews, insomniacs suggested an influence from present sleep patterns on 
social functioning and the quality of social interactions. Insomniacs tended to suggest that 
they were sensitive to other people discussing ‘good’ sleep and became increasingly 
anxious when they were told they looked tired dming social encounters. To that end, 
insonmiacs and nonnal sleepers tended to cancel social appointments after a poor night’s 
sleep. However, insomniacs and normal sleepers alike suggested that others were 
responsible for their present sleep patterns and sleep disruptions.
Cognitive Consequences
hisomniacs reported more cognitive consequences due to their sleep pattern compaied to 
normal sleepers. The insomniacs’ main complaint was memory deficits, followed by 
feelings of never being able to control sleep and the inevitability of insomnia. Other 
cognitive consequences included lack of concentration and the culmination of these effects 
into not being able to perform the next day’s tasks adequately.
7.7 DISCUSSION
Overall, the content analysis outlined various fomis of sleep-catastrophizing that existed 
and confirmed the categories found within the interviews. In line with the inteiwiews and 
past research (i.e. Harvey & Greenall, 2003) insomniacs tended to focus on the 
consequences of poor sleep on daytime functioning and subsequent changes in ‘normal’ or 
ideal practices. Over 14% of the insomniacs reported a daytime preoccupation with sleep
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and 14% reported worry over the next night’s sleep, which logically would have interfered 
with daily living. Similarly, the most commonly reported factors were feelings of anxiety 
over sleep patterns and feeling physically tired and drained. These two factors alone could 
plausibly be mapped on to the pre-sleep cognitive arousal and physical hyperarousal 
aspects of the CCMI.
Wliat this study does demonstrate is the need to address daytime factors in the progression 
and maintenance of late-life insomnia. Insomniacs do not confine their insomnia to the 
night, they think about it, worry and become anxious about it and change their behaviour 
during the day because of it. Wliat is not laiown as yet is the extent of it and the 
relationship between daytime sleep catastrophizing and the subjective report of insonmia.
There were limitations within this study, where the author has attempted to remain 
objective and remain as close to the data as possible within the context that it was created, 
the elimination of subjective interpretation is impossible. Similarly, the sample was biased, 
in that, participants were highly motivated in writing to the researcher who had already 
stated that he was interested in the psychological aspects of sleep, which may have lead to 
a response bias. Additionally, by the time that the open ended responses on Hie 
questiomiaire in study 1 were completed, participants would have been thinldng about 
sleep and answered a considerable amount of questions regarding their sleep patterns, 
therefore this could have resulted in an under reporting of daytime catastrophizing due to 
the belief that answers they may have given were already contained somewhere within the 
questionnaire booklet (for example in the DBAS) or sheer boredom. Conversely, the 
placing of the open ended response at the end of the questionnaire may have resulted in an
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exaggeration of daytime catastrophizing as responses may have been primed from the other 
questions.
Another aspect that may have affected the results is the socio-cultural context in which the 
questions were asked. Lay understandings of sleep difficulties and insomnia may have 
influenced the reporting or non-reporting of some daytime thoughts, feelings and 
behaviours. For example, common understandings of the causes of insomnia suggest a 
strong link with caffeine. This may have prevented insomniacs firoin reporting excessive 
caffeine use during the day as this may be constmed as the singular cause of their sleep 
difficulties at night. Similarly, from the health anxiety literature, it is understood that 
somatoform disorders are predominately fr amed within the physical sphere when being 
communicated to a health care professional. Therefore, participants may have been 
unwilling to report more of the daytime psychological features associated with poor sleep.
The present research does provide a framework from which to examine the various aspects 
of sleep catastrophizing, however, all of the factors highlighted within the content analysis 
and interviews should be retained within a scale of sleep catastrophizing in order to 
examine a generalised / broader inteipretation of sleep catastrophizing before refinement. 
However, neither the interview study nor the textual analysis was designed to be a 
definitive study but rather this tiiangulation of methodologies was useful for developing 
the scale.
7.8 THE 24-HOUR SLEEP CATSTROPHIZING SCALE
The preliminary version of the 24-Hour Sleep Catastrophizing Scale (24-SCS) consisted of 
the six categories outlined in the inteiwiews and the 32 sub-themes representing the six
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categories from the content analysis. As the six categories from the content analysis 
broadly encompassed each of the categories fr om the interviews, the categories from the 
content analysis were chosen as the fr amework from which to examine the 24-SCS.
The 24-SCS contained items from each of the content analysis categories; affective 
responses (5 items), cognitive consequences (4 items), physiological consequences (7 
items), behaviour modifications (5 items), relationships with others (5 items), and 
prospective ruminations (6 items). The rationale for having at least 4-5 marker variables in 
each category comes from Comiey and Lee (1992) who suggest this many variables allows 
for a stable factor solution to be identified. The scale was constructed using the 32 marker 
variables (themes) randomly ordered within the questiomiaire (Table 7.3). Responses were 
made on a seven-point Likert scale with ‘1’ = Never to ‘7’ = Always. Scores could range 
from 32-224 with higher scores indicating more catastrophizing (Figure 7.3).
Standardised instructions were placed at the top of the scale ‘This questionnaire is 
designed to find out how often you think about yom* sleep pattern throughout the day and 
the kinds of thoughts, feelings and behaviours that you have. Read each statement carefully 
and circle the answer that best represents how you typically feel.’ (Appendix 5).
Figure 7.3; An Example of an Item and Response Scale from the 24-Hour Sleep 
Catastrophizing Scale
Never «ardly VeryInfreq­
uently
Some­
times
Quite A 
Lot
Almost 
All the 
Time
Always
1 feel anxious about my sleep pattern 1 2 3 4 5 6 7
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Table 7.3: Items Included in the 24-SCS with their a priori theme
1 I feel anxious about my sleep pattern A
2 I feel anxious about what will happen when I try to sleep tonight PR
3 I feel drained because I did not sleep well last night PH
4 I take naps In the daytime BM
5 I get upset when people tell me I look tired SR
6 I try to get to bed early the next day, after a bad night's sleep BM
7 I find it hard to concentrate during the day after a bad night's sleep CC
8 I will drink tea/coffee throughout the day to keep myself awake BM
9 My memory appears to be worse after a bad night's sleep CC
10 I am more sensitive to what other people say after a bad night's sleep SR
11 I have to make more of an effort with my appearance after a bad night's sleep PH
12 I am more irritable after a bad night's sleep A
13 I become frustrated when I think about my sleep pattern A
14 I get upset when others talk about their 'good' sleep patterns SR
15 I have a lie-in after a bad night's sleep BM
16 I look for physical symptoms of a bad night's sleep throughout the day PH
17 I know that if I have a bad night's sleep I will also have a bad day PR
18 If I sleep badly I feel tense all day PH
19 I worry about the long-tern consequences of poor sleep ' PR
20 I cannot perform my daily tasks as well when I have had a bad night's sleep CC
21 I often think of what 'good' sleep would be like PR
22 I feel as though I will never have control over my sleep CC
23 I take it easy after a bad night's sleep BM
24 All my problems seem worse after a bad night's sleep A
25 I cannot stop dwelling on thoughts of sleep during the day PR
26 I wonder if my sleep patterns will ever become 'normal' PR
27 I blame others for my sleep problems SR
28 1 try to avoid other people when I have had a bad night's sleep SR
29 1 get a dry feeling in my mouth when I think about sleep PH
30 1 get angry at myself after a bad night's sleep A
31 I yawn more often after a bad night's sleep PH
32 My eyes are more sensitive / sore after a bad night's sleep PH
Themes
A = Affective Response 
PR = Prospective Rumination 
PH = Physical Symptoms 
BM = Behavioural Modifications 
SR = Social Relationships 
CC = Cognitive Consequences
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7.9 PSYCHOMETRIC PROPERTIES OF THE 24-SCS
7.9.1 A Priori Power Analysis
For the psychometric evaluation of a scale it is recommended that there be 5 participants to 
each item in the scale (Coakes & Steed, 2003). Therefore an appropriate psychometiic 
evaluation would be conducted if there were in excess of 160 participants.
7.9.2 Recruitment o f  Participants and Procedure
Participants were recruited through the follow-up study with the existing SAGA readers. In 
addition to the participants being sent the follow-up questionnaires, the 2-page 24-SCS was 
also sent (see chapter 5 for procedure).
7.9.3 Measures
In addition to the data derived from the 24-SCS, the follow-up data on the Sleep 
Disturbance Questionnaire, Hospital Anxiety and Depression Scale, Sleep Efficiency 
Scores and Dysfunctional Beliefs and Attitudes to Sleep Scale from the participants were 
also used (see Chapter 4 for details).
Sleep Disturbance Questionnaire
The Sleep Disturbance Questionnaire measures four specific self-identification strategies 
for the cause of insomniacs sleep problem; Physical Tension, Mental Anxiety, Sleep 
Pattern Difficulties and Cognitive Intrusions.
224
H A P S
The HADS is a self-report scale that contains seven statements which measure levels of 
anxiety on a four-point scale (see Chapter 4).
DBAS-10
The DBAS-10 measures levels of sleep-related dysfunctional beliefs using 10 self-belief 
statements on a ten-point scale (see Chapter 4).
SDI
As previously, the SEI scores and DBAS-10 scores were combined to create the Sleep 
Discrepancy Index (see Chapter 4).
7.9.4 A nalytic Strategy
Reliability and item associations were examined using Cronbach alpha and a series of 
Pearson correlations. To examine the factor structure of the 24-hour Sleep Catastrophizing 
Scale a parallel analysis was undertaken. The parallel analysis examines the factor 
structure of a questiomiaire by comparing the principal axis factoring from the data against 
the results of several sets of comparative simulated data in order to extract the amount of 
valid components. Parallel analysis is seen as one of the best methods for confimiatory 
factor identification, particularly if the amoimt of factors to retain is guided by a theoretical 
rationale (Horn, 1965; Zwick & Velicer, 1986). However, there are criticisms of parallel 
analysis such as underextraction if the factor structur e is oblique or the first factor explains
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a large proportion of the overall variance (Beauducel, 2001). Therefore, in the present 
parallel analysis an additional refinement (tire real data should be 5% above the simulated 
data Eigenvalues) based upon Glorfeld (1995; Cited in Hartman & Hylton, 2000) was 
undertaken to offer a more conservative estimate of item retention. Additionally, t-tests 
and a stepwise multiple regression (using the default p<0.05 to enter the model, p<0.05 to 
leave the model) were used to compare insomniacs and nonnal sleepers on levels of 
reported sleep-catastrophizing and the relationships between catastrophizing and other 
factors within the CCMI.
7.10 RESULTS
7.10.1 Sample Characteristics
Of the 382 questionnaires sent, 172 (45.03%) returned the completed 24-hom* SCS. Of 
those, 36 (20.93%) were completed by men and 136 (79.07%) by women. The sample 
comprised of 118 (68.61%) insomniacs and 54 (31.40%) normal sleepers and the mean 
length of insomnia was 19.17 years (SD 16.40).
7.10.2 Data Screening and Item Retention
As can be seen from Table 7.4 many of the items were highly correlated and therefore 
some items were redundant. To examine which items should be deleted, the contribution of 
each variable to the reliability of the scale was examined (Table 7.5). No removal of items 
would add to the reliability of this measure. This indicates that all the items are assessing 
the same underlying construct and there are no lower-level dimensions to be found.
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Table 7.5: Conti-ibution of Items to Scale Reliability (scale alpha = .96)
Reliability if 
Item Deleted
1 1 feel anxious about my sleep pattern .9542
2 1 feel anxious about what will happen when 1 try to sleep tonight ,9536
3 1 feel drained because 1 did not sleep well last night .9536
4 1 take naps in the daytime .9594
5 1 get upset when people tell me 1 look tired .9542
6 1 try to get to bed early the next day, after a bad night's sleep .9553
7 1 find it hard to concentrate during the day after a bad night's sleep .9530
8 1 will drink tea/coffee throughout the day to keep myself awake .9567
9 My memory appears to be worse after a bad night's sleep .9539
10 1 am more sensitive to what other people say after a bad night's sleep .9533
11 1 have to make more of an effort with my appearance after a bad night’s sleep .9539
12 1 am more irritable after a bad night's sleep .9532
13 1 become frustrated when 1 think about my sleep pattern .9529
14 1 get upset when others talk about their 'good' sleep patterns .9539
15 1 have a lie-ln after a bad night’s sleep .9558
16 1 look for physical symptoms of a bad night's sleep throughout the day .9538
17 1 know that if 1 have a bad night's sleep 1 will also have a bad day .9528
18 If 1 sleep badly 1 feel tense all day .9524
19 1 worry about the long-tern consequences of poor sleep .9531
20 1 cannot perform my daily tasks as well when 1 have had a bad night's sleep .9526
21 1 often think of what 'good' sleep would be like .9539
22 1 feel as though 1 will never have control over my sleep .9536
23 1 take it easy after a bad night's sleep .9541
24 All my problems seem worse after a bad night's sleep .9527
25 1 cannot stop dwelling on thoughts of sleep during the day .9533
26 1 wonder if my sleep patterns will ever become 'normal' .9532
27 1 blame others for my sleep problems .9553
28 1 try to avoid other people when 1 have had a bad night's sleep .9535
29 1 get a dry feeling in my mouth when 1 think about sleep .9553
30 1 get angry at myself after a bad night's sleep .9539
31 1 yawn more often after a bad night's sleep .9558
32 My eyes are more sensitive / sore after a bad night's sleep .9542
Bartlett’s test of sphericity (x^ = 3859.78, df = 496, p<0.001) and the Kaiser-Meyer-Olkin 
measure of sampling (.935) showed the matrix to be factorable. However, as items 4 and 8 
showed no significant correlations above 0.3 with the other marker items horn their
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domain, these items were dropped from frirther analysis due to singulai'ity (Tabachnik & 
Fidell, 1996).
Additionally, items 1, 7, 13, 17, 18, 19, 20, 22, 24 and 26 were highly correlated (>0.70) 
with items intended to measure from at least 2 other domains. These items could be 
considered as complex variables, which may be correlating with other complex variables 
as opposed to reflecting their coiTesponding factor underlying concept of sleep 
catastrophizing, therefore these items were also eliminated.
The revised 24-hour Sleep Catastrophizing Scale contained 20 items; affective responses 
(3 items), cognitive consequences (1 item), physiological consequences (6 items), 
behaviour modifications (3 items), relationships with others (5 items), and prospective 
ruminations (3 items).
7.10.3 The Psychometric Properties o f  the 24-hour Sleep Catastrophizing Scale
The scale alpha (a  = .93) from the revised 24-SCS was excellent and inter-item 
correlations ranged from 0.08-0.68 with a mean of 0.39.
A parallel analysis was conducted on the revised 24-hour Sleep Catastrophizing Scale 
using Monte Carlo PC A (Watkins, 2000). The parallel analysis compared a forced 
structure (six factors) oblique principle axis factoring on the present data set (N = 172) 
against the mean from 100 replication data sets witli 20 items and 172 participants. The 
comparison Eigenvalues are presented in Table 7.6.
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As can be seen from Table 7.6, nine factors (Eigenvalues above 1) could be derived from 
the randomly generated data, however; only the first factor was significantly larger than the 
replicated data. This rotated factor alone explained 39.46% of the variance (unrotated 
43.25%). This finding suggests that the 24-SCS does not conform to the proposed 
theoretical structure of sleep catastrophizing.
Table 7.6: Parallel Analysis Comparison of Eigenvalues
Random
Eigenvalue Oblique Un rotated Oblique RotatiEigenvalue Eigenvalue
1 1.6717 8.650 7.892
2 1.5535 1.327 1.488
3 1.4466 1.286 1.433
4 1.3679 1.151 1.355
5 1.2937 1.063 1.104
6 1.2221 0.774 0.980
7 1.1609
8 1.0993
9 1.0463
10 0.9912
11 0.9406
12 0.8891
13 0.8418
14 0.7908
15 0.7398
16 0.6947
17 0.6428
18 0.5942
19 0.5406
20 0.4721
An unforced oblique principle axis factoring analysis was then conducted in order to 
reinterpret and redefine the factor structme of the 24-SCS. All the original items, with the 
exception of items 4 and 8, which demonstrated negative correlations with several other 
items in the scale and failed to reach 0.5 in sampling accuracy, were included in the 
analysis. A direct oblimin rotation was chosen as it sensitive to intercorrelations across
230
factor items. The item commimalities (the amount of variance that each item shares with 
the other items to the overall factor) are shown in Table 7.7.
The rotated factor structure consisted of five factors, however, it could not be retained as 
no logical interpretation could be made.
Table 7.7: Item Communalities for Direct Oblimin Principal Axis Factoring
Item
Comm­
unalities
Initial
Item
Comm­
unalities
Rotated
1 1 feel anxious about my sleep pattern .73 .72
2 1 feel anxious about what will happen when 1 try to sleep tonight .75 .73
3 1 feel drained because 1 did not sleep well last night .65 .61
5 1 get upset when people tell me 1 look tired .57 .48
6 1 try to get to bed early the next day, after a bad night's sleep .53 .46
7 1 find it hard to concentrate during the day after a bad night's sleep .77 .77
9 My memory appears to be worse after a bad night's sleep .61 .54
10 1 am more sensitive to what other people say after a bad night's sleep .69 .70
11 ! have to make more of an effort with my appearance after a bad night's sleep .67 .60
12 1 am more Irritable after a bad night's sleep .71 .67
13 1 become frustrated when 1 think about my sleep pattern .79 .78
14 1 get upset when others talk about their 'good' sleep patterns .62 .63
15 1 have a lie-in after a bad night's sleep .34 .31
16 1 look for physical symptoms of a bad night's sleep throughout the day .67 .53
17 1 know that if 1 have a bad night's sleep 1 will also have a bad day .82 .74
18 If 1 sleep badly 1 feel tense all day .81 .76
19 1 worry about the long-tern consequences of poor sleep .72 .67
20 1 cannot perform my daily tasks as well when 1 have had a bad night's sleep .78 .77
21 1 often think of what 'good' sleep would be like .63 .61
22 1 feel as though 1 will never have control over my sleep .77 .71
23 1 take it easy after a bad night's sleep .62 .69
24 All my problems seem worse after a bad night's sleep .75 .73
25 1 cannot stop dwelling on thoughts of sleep during the day .67 .57
26 1 wonder if my sleep patterns will ever become 'normal' .78 .72
27 1 blame others for my sleep problems .37 .27
28 1 try to avoid other people when 1 have had a bad night's sleep .72 .66
29 1 get a dry feeling in my mouth when 1 think about sleep .50 .46
30 1 get angry at myself after a bad night's sleep .63 .59
31 1 yawn more often after a bad night's sleep .37 .48
32 My eyes are more sensitive / sore after a bad night's sleep .56 .48
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The mu'otated factor structure suggested a very complex relationship between items. 
Although the umotated structme also retained five factors, all 30 items significantly loaded 
on to the first factor (Table 7.8).
Table 7.8: Pattern Matrices showing the Five-Factor Solution
Item Factor 1 Factor 2 Factor 3 Factor 4 Factor 5
18 ^ 5
20 .84
17 .82
24 .82
.80
.79
.77
.75
.75
.75
.74
.72
.71
.71
.70
.69
.68
.67
.67
.67
.67
.64
.63
.62
.62
.48
.44
.43
.41
.37
-.33
-.39
19
26
12
25
10
-.38
-.44
-.42
22
.3514
-.36
.3330
-.55
.4332
.35
.32
-.3623
.35
27
29 .40
232
The results from the principal axis factoring suggest Factor 1 explained 47.01% of the 
variance. The overall reliability was Cronbach alpha = .96, with excellent reliabilities for 
both insomniacs (N = 118; a  = 0.96) and normal sleepers (N = 54; a  = 0.93).
7,10.4 Correlates o f  Sleep Catastrophizing under the CCMI
The next analysis was to examine the 24-SCS with other elements from the CCMI. 
Overall, self-defined insomniacs demonstrated higlier levels of sleep catastrophizing 
(Mean 92.52 SD 31.32) than normal sleepers (Mean 65.88 SD 22.28), (t = 5.41, df = 170, 
p<0.001). However, some individual items could not discriminate insonmiacs h'om normal 
sleepers (Table 7.9).
The final analysis was to examine which factors from the CCMI related to levels of sleep 
catastrophizing. Overall, there were significant coiTelations between 24-SCS scores and 
length of insomnia (r = 0.18, N = 118, p<0.05), anxiety scores (r = 0.56, N = 118), 
dysfimctional belief scores (r = 0.48, N = 118, p<0.01), Sleep Discrepancy hidex scores (r 
= 0.23, N = 118, p<0.01), physical tension self-identification (r = 0.44, N = 118, p<0.01), 
mental anxiety se lf identification (r = 0.43, N = 118, p<0.01), sleep pattern difficulties (r = 
0.25, N = 118, p<0.01) and cognitive intrusion se lf identification (r = 0.61, N = 118,
p<0.01).
A stepwise multiple regression was undertaken with 24-SCS scores entered as the 
dependent variable and anxiety scores, DBAS scores, SDI scores, se lf identification 
strategies, age and length of insoimiia as predictors (Table 7.10). The results show that 
together, cognitive intrusion, levels of anxiety and levels of dysfunctional thinlcing 
accounted for 53% of the variance in 24-SCS scores.
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T able 7.10: Results o f  the Stepw ise M ultiple Regi essioii on 24-SCS Scores
R R: Adjusted F for FinalPredictor R: change Beta
Cognitive Intrusion 0.61 0.37 0.37 68.58 5.16**
Anxiety S cores 0.71 0.50 0.49 57.10 5.15**
Dysfunctional Beliefs 0.74 0.54 0.53 45.32 3.38**
** p<0.001
N = 118
7.11 DISCUSSION
This study has demonstrated that sleep catastrophizing is unidimensional, at least within 
the present sample. Almost all of the items contained within the 24-SCS were 
intercorrelated with each other and both the parallel analysis and principle axis factoring 
failed to provide an adequate framework fiom which to deconstiuct this concept. 
Therefore, catastrophizing presently should be conceptualised as a singular' construct, 
bound by the micro-macro context under which it occurs. A logical interpretation horn tins 
lack of factoring is that even though all insomniacs to some degree experience sleep 
catastropliizing, the association between different daytime effects is specific to the 
individual.
Interestingly, two of the behaviour modification items had to be excluded from the final 
version of the 24-SCS due to singularity and two more could not differentiate insomniacs 
from normal sleepers, with only ‘taking it easy the next day’ being a discriminatory factor. 
These findings reinforce the findings from Chapter 4 and past research (i.e. Ellis & Copley, 
2001) that poor sleep hygiene is not a defining factor in late-life insomnia.
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Two other items did not discriminate insomniacs from normal sleepers in the individual 
item analysis; making more effort with appearance after a poor night’s sleep and getting a 
dry feeling in the mouth when thinlcing of sleep. As for the first item, the generalised 
nature of the statement and the knowledge that most individuals have the occasional 
sleepless night may be responsible for this lack of differentiation. It is logical that typically 
‘normal sleepers’ would make more of an effort with appearance after a poor night because 
it does not highlight normal life whereas insomniacs may see this as a normal aspect of 
their lives. As for the second item, it was the lowest scored item by insonmiacs and normal 
sleepers alike and therefore should be seen a very minor aspect of sleep catastrophizing.
The findings from the coiTelations and regression indicate that an aclcnowledgement and 
measurement of sleep catastrophizing is integral to understanding late-life insomnia. From 
the correlations it appears that sleep catastrophizing is related to reporting a longer 
duration of insomnia, giving a cautious indication that sleep catastrophizing is associated 
with the long-term maintenance of insomnia. Additionally, the finding that levels of sleep 
catastrophizing were related to Sleep Discrepancy hidex Scores, levels of anxiety and all 
four self-identification strategies suggests that the associations with sleep catastropliizing 
outlined within the CCMI are plausible and add support the validity of the 24-SCS.
The regression showed cognitive intrusion self-identification to be most liighly associated 
with sleep catastrophizing along with anxiety and dysfunctional beliefs. This finding 
confirms Morin’s (1993) and the CCMI’s conceptualisation of sleep catastrophizing, in 
that both researchers suggest that daytime catastrophizing leads to anxiety and cognitive 
intrusions at night. Additionally, the finding that levels of dysfimctional thinking were also
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predictive of sleep catastrophizing adds support to Hai*vey’s (2002a) proposed linlc 
between dysfunctional thinking and catastrophizing.
The same limitations that caution against generalisability within the first two studies 
should also be taken into account within this study. Participants would have been biased by 
motivation and by Imowledge from the other sleep-related questions in the questionnaire 
booklet. Additionally, this study was cross-sectional and therefore the directionality of the 
associations reported could not be ascertained. Wliat is needed is further studies examining 
the psychometric properties of the 24-SCS and the associations between sleep 
catastrophizing and other sleep variables witliin different samples of late-life insomniacs 
and other insomniac groups.
7.12 SLEEP CATASTROPHIZING AS AN IMPLICIT AND EXPLICIT 
PROCESS
The main difference between implicit measures and explicit outcome measures derived 
from self-reports is that implicit measures intend to exanrine the attentional compoirent of 
cognitive processing, whereas, explicit measures tend to examine perceptual / 
interpretative processes, with the latter following natiually from the former (Neisser, 
1976). Therefore, the biggest problem with rneasurirrg a concept, such as sleep 
catastrophizing, with a self-report questionnaire / test is that the experirnerrter is generating 
and directirrg the attentional aspect of cognitive catastrophizing arrd only measuring 
perceptual outcomes based uporr what has been asked for. For example, when asking 
people to explicitly report the presence or abserrce of sleep catastrophizing, as in the 
previous studies, the possibility exists that the participants will only therr actively attend to
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thinking about how their sleep pattern affects them during the day, which in turn may 
result in disproportionately high-recorded levels of sleep catastrophizing. Therefore, an 
implicit measure of sleep catastrophising should not only reduce demand characteristics 
but also result in a measure of level of attentiveness toward sleep related stimuli.
One way to measure a concept, whilst reducing explicit response biases and demand 
chai'acteristics, is to use an Implicit Association Task (IAT). Greenwald, McGee and 
Schwartz (1998) first developed the hnplicit Association Task (lAT) for the purpose of 
measuring attitudes indirectly. By doing so, social desirability and response biases are 
eliminated. The lAT uses stimulus-response reaction times to infer an attentional bias, in 
other words, quicker response reaction times to associated target stimuli are indicative of 
an attentional bias for that association and demonstrates that the stimuli ai'e readily paired 
and accessible to cognitive processing. The lAT has been used in predominately social 
psychological research such as a measure of implicit intergroup bias (Ashbuiii-Nardo, 
Voils & Monteith, 2001). However, the lAT has also been used within health-related 
disorders such as eating disorders and alcohol abuse (Jajodia & Earlywine, 2003; Morten 
Stormark & Torkilden, 2003) and has also been examined alongside dysfunctional beliefs 
in psychopathology (de Jong, Pasnian, Kindt & van den Hout, 2001). However, to date 
there have been no reported studies on implicit processing in insomnia.
7.12.1: Aims o f  the Present Study
For the purposes of the present study, the lAT was used to examine differences in response 
times between ‘sleep-specific’, ‘non sleep-specific’, ‘pleasant’ and ‘unpleasant’ stimuli, 
both singularly and in association within samples of older insomniacs and normal sleepers.
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However, where the lAT is traditionally presented as a computer-based experiment, a pilot 
investigation revealed that a vast majority of older adults contacted were reluctant to 
participate. Therefore the lAT was modified in this experiment horn being computer-based 
to a card-sorting task. Following the logic of the lAT, four main hypotheses were 
examined.
1) hisomniacs’ reaction times would be significantly shorter when classifying sleep- 
related words compared to non-sleep related words, pleasant words or impleasant 
words, showing an attentional bias for sleep related words.
2) Insomniacs would respond quicker to sleep-related words than older normal sleepers 
confirming an attentional bias difference between insonmiacs and normal sleepers.
3) Insomniacs would complete the sleep-related and unpleasant associated condition 
quicker than any of the other experimental conditions.
4) Insomniacs would respond quicker to the sleep-related and unpleasant associated 
condition than normal sleepers confinning an attentional bias difference between 
insomniacs and normal sleepers.
The results from this measure were also compared to the explicit measure of cognitive 
catastrophizing (24-SCS) to examine the relationship between attentional biases and 
explicit sleep-catastrophizing. Additionally, anxiety measures were taken before the 
experiment and following its completion. From these measures two further hypotheses 
were tested.
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1) There would be a negative relationship between 24-SCS scores and reaction times for 
both the sleep related words and the associated condition pairing sleep related words 
and unpleasant words from the card-sorting task.
2) Insomniacs would report an increase in anxiety between baseline and completion of the 
card-sorting task whereas there should be no differences in anxiety scores for normal 
sleepers.
7.13 METHOD
7.13.1 A Priori Power A nalysis
A power analysis was conducted on a repeated measures t-test with the effect size set to 
lai'ge (0.08 as per Cohen’s (1992) convention) due to large effect sizes being observed in 
previous lAT experiments (Rudman, Ashmore & Gary, 2001). The alpha rate was set to 
0.05 and power set at 0.95. The resultant = 3.28 suggests that power would be assured if 
there were in excess of 38 participants.
7.13.2 Recruitment o f  Participants
Participants were recruited tlnough a poster campaign asking for volimteers in the 
Berkshire and Guildford County areas (Appendix 6). The posters were displayed in GP 
surgeries, local libraries, places of worship, and British Legion Halls. The poster asked for 
volunteers over the age of 60, iiTespective of current sleep patterns and health status, who
240
would like to take part in an experiment on the relationship between sleep and health in 
older adults.
7.13.3 Procedure
Before the experiment began, participants were read a standardised oveiwiew of the 
experiment (Appendix 7) and asked if they had any questions before signing the consent 
form (Appendix 8). If the participant agreed to take part and gave informed consent they 
were asked to fill out either a single sheet copy of the HADS or a questionnaire booklet 
containing the HADS and the Pittsburgh Sleep Quality hidex and 24-SCS. The order of 
receiving the single sheet HADS or questionnaire booklet was randomised.
The Card-Sorting Task
There were two stages with eight conditions in the lAT for the present study. In each 
condition the participant was presented with a landscaped A4 laminated board with the 
condition written in bold (font size 36) at the top (Appendix 9) and 14 A7 ‘stimulus cards’ 
(7 pertaining to that condition and 7 umelated to the condition) (font size 26). In the first 
stage there were four experimental conditions, the participant categorised a series of words 
as ‘pleasant’ (Condition 1) ‘impleasant’ (Condition 2) ‘sleep related’ (Condition 3) and 
‘non sleep related’ (Condition 4), by placing the corresponding cards on the laminated 
board and discarding words that did not ‘fit’ with the condition. For example, in the sleep- 
related condition the participant would sort the 14 cards, placing those they believed were 
sleep-related on the target board and disregarding the others (Figure 8.1). The order of 
conditions presented to the participant was randomised.
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Figure 7.4: The Card Sorting Task (Sleep Related Word Condition)
INSOMNIA
BAT
SLEEP RELATED WORDS
In the second stage the participant was asked to categorise stimulus cards under four 
associated conditions; ‘pleasant and sleep related’ (Condition 5), ‘pleasant and non-sleep 
related’ (Condition 6), ‘impleasant and non-sleep related’ (Condition 7) and ‘unpleasant 
and sleep related’ (Condition 8). Again, the order in which participants completed each of 
the conditions was randomised. A stopwatch was used to record the amoimt of time, in 
milliseconds; it took for the participant to complete the condition. The stopwatch was 
started when the participant had placed the first card down, either on the laminated board 
or discarded and a completed condition was recorded and the time talcen recorded when the 
final card had been put down, hi addition to the reaction times being recorded, the amoimt 
of incorrect responses made under each condition was also manually recorded.
After completion of the card sorting task, participants were administered the self-report 
rneasiu'es they had not received earlier, either the single sheet HADS or questionnaire
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booklet containing the HADS and PSQI and 24-SCS. At the end of the experiment 
participants were debriefed and asked a series of questions to elicit any problems or need 
for further debriefing. The participant was thanked for their participation and asked if they 
would like a copy of the results. In affiiinative cases participants were sent an oveiwiew of 
the results.
7.13.4 Measures
Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI; Buysse et al, 1989) is a self-report 
questiomiaire that asks the respondent to answer questions about their sleep over the last 
month (Appendix 10). The PSQI contains 19 items weighted equally on a 0-3 scale, which 
generate seven components; (1) Subjective Sleep Quality (1 item), (2) Sleep Latency (2 
items), (3) Sleep Duration (1 item), (4) Habitual Sleep Efficiency (3 items), (5) Sleep 
Disturbance (9 items), (6) Use of Sleep Medication (1 item) and (7) Daytime Dysfunction 
(2 items). The scores fi'om these 7 components can be summed to give a Global Pittsburgh 
Sleep Quality Index (GPSQI) score with a range between 0 and 21.
The PSQI has been well used within sleep research on both clinical (Caipenter & 
Andrykowski, 1998) and non-clinical samples (Gray & Watson, 2002). It has demonstrated 
good reliability and validity compared with other sleep-related measures and also 
coiTelates well wiÜi objective measures of sleep disruption (a  = 0.72, Gray & Watson, 
2002; a  = 0.83, Buysse et al, 1989). According to several researchers a GPSQI score above 
5 is indicative of a sleep disturbance (Moul et al, 2002; Smyth, 1999) although others have
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set the cut-off at 6 (Sayar, Ai'ikan & Yonteni, 2002; Staner, Maurice, Cornette et al, 2002). 
Sleep Efficiency Index scores aie created from Component 4 of the PSQI. By taking the 
results of Q4 and dividing it by the result of (Q3-Q1) and multiplying the result by 100. 
The PSQI suggests a SEI less than 64% receives 3 points, between 65% and 74% 2 points, 
between 75% and 84% 1 point and over 85% no points. For the pmposes of this study, 
Global Pittsburgh Sleep Quality Index Scores and Sleep Efficiency Scores were kept as 
continuous variables with no assigned cut-off scores.
24-hour Sleep Catastrophizing Scale
The 24-hour Sleep Catastrophizing Scale (SCS-24) (Appendix 11) is a self-report measiue, 
which examines how individuals thinlc, feel and behave, due to their sleep dming the day. 
The SCS-24 contains 30 statements, which are scored on a seven-point Likert-type scale 
‘1’ = Never to ‘7’ = Always. Scores range between 30 and 210 with higher scores 
indicating more sleep catastrophizing. The test takes 5 minutes to complete and has been 
piloted and shown to have a good internal reliability (a  = 0.93).
Hospital Anxiety and Depression Scale (HADS)
The HADS is a self-report tool, which examines levels of anxiety using a seven-item scale 
(see Chapter 4 for full instructions)
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Card-Sort Word Choice
Words for the card-sort were chosen from the earlier content analysis on the basis that they 
were either tied to the processing of bodily symptoms (Baisky, 1996), inherent in sleep 
disturbance (i.e. tired) or the bedroom environment itself (i.e. bedroom). Any sleep related 
words that were contained within the affective lexicon (Clore, Ortony & Foss, 1987) were 
matched with affective words of a similar structure (same amount of letters and vowels). 
Additionally, the pleasant and unpleasant words were chosen from the list outlined in the 
study by Brendl, Maiiaiian and Messner (2001).
The card-sort is scored by the difference in sort reaction times between the four single 
word conditions and four associated word conditions. Additionally the number of correctly 
sorted cai'ds at each stage was also recorded to examine interpretative biases.
7.14 RESULTS
7.14.1 Analytic Strategy
Differences between insomniacs and nomial sleepers were compared using t-tests and 
within group conditions were analysed using Mixed Group Analyses of Variance 
(ANOVA’s). Additionally, Peaison coiTelations and regressions were used to examine the 
associations between factors and which factors predicted group classification.
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7.14.2 Sample Characteristics
Of the 86 potential participants who responded to the advertisement, 41 witlidrew before 
testing due to perceiving the task too arduous. Additionally, one insoimiiac did not 
complete all conditions and the data from four paiticipants was eliminated due to high 
levels of depression. The final sample consisted of 19 insomniacs (6 men, 13 women) and 
21 normal sleepers (6 men, 15 women). There were no differences in age between 
insomniacs (71.38 SD 6.34) and nonnal sleepers (69.37 SD 6.72) (t = 0.97, df = 38, n.s) 
and the mean length of insomnia was 9.05 (SD 10.84) years.
7.14.3 Data Screening
As reaction times would naturally be skewed they were transformed using a logistic square 
root formula and all are reported hereafter using the transformed variables. Additionally, 
all variables were examined for normality and multicollinearity. Two participants’ scores 
were also eliminated for containing significant outliers. No further transformations were 
required.
7.14.4 Differences Under the Card-Sorting Task
The first set of analyses was to examine differences under each of the eight experimental 
conditions using t-tests and two Mixed Group Analyses of Variance. The first ANOVA 
comparing the first set of conditions (conditions 1-4) and the second ANOVA comparing 
conditions 5-8. The correlations between all variables and descriptive statistics for each 
experimental condition are shown in Tables 7.11 and 7.12.
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T-test analyses showed that insomniacs and normal sleepers differed on only one of the 
eight conditions. When participants were asked to classify ‘sleep related and unpleasanf 
words, insomniacs took less time to complete than normal sleepers (t = 2.08, df = 36, 
p<0.05).
Table 7.11: Descriptive Statistics for each Experimental Condition (untransfomied scores)
Variable
Normal Sleepers 
(N = 19) 
Mean Seconds 
to Complete
Insomniacs 
(N = 19) Mean 
Seconds to 
Complete
Mean (SD) Mean (SD)
Condition 1 : Pleasant Words 41.47 (22.04) 34.66 (10.19)
Condition 2: Unpleasant Words 36.80 (15.68) 35.14 (16.07)
Condition 3: Sleep Related Words 48.06 (24.06) 37.86 (18.35)
Condition 4: Non Sleep Related Words 40.30 (21.86) 48.92 (29.95)
Condition 5: Pleasant and Sleep Related 52.34 (29.71) 48.63 (31.17)
Condition 6; Pleasant and Non Sleep Related 65.35 (39.76) 52.76 (31.29)
Condition 7: Unpleasant and Non Sleep Related 56.10 (19.86) 55.17 (32.16)
Condition 8: Unpleasant and Sleep Related 60.85 (21.93) 45.32 (24.06)
The ANOVA on the conditions 1-4 revealed no main within gi'oup difference (F (3, 36) = 
2.17, n.s) no main effect between groups (F (1, 36) = 1.86, n.s) and no interaction effect (F 
(3, 36) = 0.49, n.s).
The ANOVA on the conditions 5-8 showed no within group main effects (F (3, 36) = 1.97, 
n.s), no main effect between groups (F (1, 36) = 1.80, n.s) and no interaction effect (F (3, 
36) = 1.10, n.s).
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The next analysis was to examine differences between insomniacs and nonnal sleepers on 
the sleep-related variables (Table 7.13). As would be expected. Insomniacs reported a 
significantly lower Sleep Efficiency Index compared to normal sleepers and higher scores 
on the Global Pittsburgh Sleep Quality Index. Additionally, insonmiacs scored higher on 
the 24-SCS than normal sleepers. However, there were no between group differences in the 
amount of incorrect responses made, levels of anxiety (at both time points) or anxiety 
change scores.
Table 7.13: Descriptive Statistics and Comparisons Between hisomniacs and Nonnal 
Sleepers
Normal
Sleepers
Insomniacs 
(N = 19)
Variable (N = 19) t df P
Mean (SD) Mean (SD)
Anxiety Baseline 13.00 (3.94) 13.58 (2.57) 0.54 36 n.s
Anxiety Follow-up 13.84 (5.16) 14.95 (3.37) 0.78 36 n.s
Anxiety Change Scores 0.84 (2.14) 1.37 (2.27) 0.74 36 n.s
Total Incorrect 17.68 (6.25) 17.47 (10.14) 0.08 36 n.s
24-SCS total 45.74 (14.32) 70.42 (20.38) 4.32 36 0.001
SEI 92.84 (10.50) 60.65 (10.98) 9.23 36 0.001
GPSQI Scores 3.74 (1.69) 11.58 (2.57) 11.11 36 0.001
7.14.4 Association Between Implicit and Explicit Measures
The only significant correlation between total scores on the 24-SCS and reaction times for 
any of the conditions was on condition 8 (mipleasant words and sleep related words) and 
was, as predicted, negative (r = -0.32, N = 38, p<0.05).
249
7.15 DISCUSSION
The main findings from this study suggest insomniacs tend to pair sleep related stimuli 
with unpleasant words more readily than normal sleepers. This preliminary data indicates 
that sleep catatsrophizing has an implicit attentional component that can be measured and 
differentiates insomniacs from normal sleepers.
The finding that the attentional ineasme of sleep catastrophizing (i.e. faster reaction times 
when pairing sleep-related words with unpleasant words) was related to the perceptual 
measure of sleep catastrophizing (the scores on the 24-SCS) adds to the validity of the 24- 
SCS and provides a cautious indication of how sleep catastrophizing may work (Figuie 
7.5).
Figure 7.5: The Role of Explicit (perceptual) and Implicit (attentional) Sleep 
Catastrophizing
Explicit
Catastrophizing
Sleep
Discrepancy
Perceived
Stress
Attentional Bias 
toward Sleep Related 
Stimuli and 
associating it with 
Negative Outcomes
As attention is a precursor to perception and subsequent interpretation, it is proposed that 
insomniacs will experience a sleep discrepancy, attend to internal (bodily sensations and
250
feelings of tiredness and fatigue) sleep-related stimuli, perceive it as negative and then 
catastrophically interpret this thioughout the day in the fomi of disruption to nonnal 
psychosocial functioning and rumination.
However, whether the sleep discrepancy causes the insomniac to attend to sleep-related 
stimuli negatively (poor daytime functioning and bodily sensations of tiredness and 
fatigue) or whether attending to sleep-related stimuli causes the insomniac to thinlc about 
their sleep discrepancy is debateable and could not be ascertained from the present data. 
Additionally, it also remains to be seen as to whether this version of implicit sleep 
catastrophizing affects levels of perceived stress directly, in the same way that explicit 
catastrophizing does, or whether there is another avenue from which implicit 
catatsrophizing affects the insomniac. The finding that anxiety scores did not significantly 
increase between baseline and follow-up suggests that implicit sleep catastrophizing does 
not affect stress directly.
Contrary to hypotheses 1 and 3 there were no within gioup differences for insomniacs or 
normal sleepers. Where no within gi'oup differences were expected for normal sleepers, a 
difference in reaction times between the ‘sleep-related’ word condition and the other 
singular word conditions was expected. Additionally, it was hypothesised that insomniacs 
would complete the sleep related and unpleasant association faster than any of the other 
combined conditions.
One possible explanation for the lack of findings could be anxiety scores, fir all the other 
studies, anxiety scores were a significant discriminator between insonmiacs and normal 
sleepers and anxiety scores have been related to explicit measures of sleep catastrophizing.
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In the present study there were no differences in anxiety scores between the two groups. A 
further examination of the mean anxiety scores in the other studies compared to the present 
suggests that in this particular study, both insomniacs and normal sleepers scored higher on 
the HADS than in the previous studies (Table 8.5). A possible reason for the lack of 
difference between conditions therefore could be performance anxiety, which has been 
shown to produce similar psychophysiological reactions to those about to imdergo medical 
procedures (Lazarus, 2000). The performance anxiety experienced by insomniacs may 
have coimteracted any effects specific to the sleep catatsrophizing conditions. Additionally, 
within the context of older adults, there may be even higher levels of performance anxiety 
as participants may have felt that their cognitive ability was under scrutiny. Therefore, 
replication using a larger sample size may be worthwhile in order to detect any differences 
between performance anxiety and implicit sleep catastrophizing.
Table 7.14: Anxiety Scores for each Study
Study 1 Study 2 Present Study
1 NS I NS ! NS
(N =258) (N =124) (N =146) (N =72) (N =19) (N = 19)
Mean Anxiety Scores 7.54 6.89 8.88 7.93 13.00 13.58
The findings from the card-sorting task do offer an alternative outcome measure of 
treatment efficacy. As this study suggests the existence of implicit sleep catastrophizing, an 
increase in reaction times by insomniacs, to that equivalent of normal sleepers, would 
indicate the lessening of catatsrophizing. Previous CBT models have emphasised 
challenging dysfunction attitudes, beliefs and expectations of sleep, however, due to these 
findings, it can also be proposed that CBT for insomnia should also address the affective
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responses to sleep-specific stimuli in order to counteract sleep catastrophizing (Morin & 
Espie, 2003).
7.16: GENERAL DISCUSSION
Primarily, these studies have shown that sleep catastrophizing does exist, is measurable 
and differentiates insomniacs from normal sleepers. However, these studies also indicate 
that sleep catasti'ophizing is a complex phenomenon tied to beliefs about sleep, anxiety and 
the physical and psychosocial consequences of poor sleep.
Another consideration within these studies was the contrast between the results from the 
quantitative and qualitative approaches to sleep catastrophizing. Wliere the results from the 
interviews and content analysis pointed to several sub-categories / themes which comprise 
the overall concept of sleep catastrophizing, the psychometric analysis suggests that sleep 
catastrophizing is a unidimensional phenomenon. However, the first indication of the 
imidimensional nature of the 24-SCS could be seen in the results of the inteiwiews. 
Participants tended not to compartmentalise specific daytime effects into affect, behaviour, 
physiology, cognition etc. Instead, participants discussed negative outcomes of sleep 
disruption as a result of feelings of tiredness and fatigue. Additionally, the content analysis 
showed a similar pattern with many participants providing a list of daytime effects and 
behaviour modifications with no apparent sequential structure or order.
Together the findings firom the present studies indicate one major consideration when 
examining sleep catastrophizing; the need to examine sleep-catastrophizing within the 
personal, lay and social context of those being studied. Different people experience and
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subsequently report the impact of insomnia on differing aspects of their normal 
psychosocial functioning, presumably based upon the importance of those factors in their 
day-to-day lives. For example, if  an insomniac does not perceive himself or herself to have 
any problems, they would not report that all their problems appear worse after a poor 
night’s sleep. This is also highlighted by Harvey & GreenalTs (2003) study where 
occupational functioning was a significant factor in working-age insonmiacs.
The other main finding was that sleep catastrophizing has an attentional component, 
focused largely around the interpretation of physical symptoms and this relates to the 
perceptual outcomes typically reported by people with insomnia. This showed that the 
traditional viewpoint of catastrophizing, outlined by researchers such as Kendall and 
Ingram (1987) and Vasey and Borkovec (1992), is present within sleep catastrophizing.
Overall, the present study has provided a systematic investigation into the concept of sleep 
catastrophizing and demonstrated its utility to understanding personal accounts and future 
investigations into insonmia.
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CHAPTER EIGHT 
THE RELATIONSHIP BETWEEN SLEEP AND PERSONALITY
8.1 INTRODUCTION
The aim of this chapter is to examine the role of personality in insonmia and sleep 
disturbance. According to Morgan (1992) there are two ways in which personality could 
influence the reporting of poor sleep. In the first instance, specific personality tr aits lead to 
increased levels of emotional arousal during stress, inliibiting sleep. The second proposed 
route suggests that certain traits lower the tlneshold of problem identification leading to 
individuals perceiving a sleep disruption quicker with less regard for objective verification. 
These two proposed routes have been empirically tested and shown to be plausible, with 
neuroticism being the personality trait most conmronly highlighted (Adam, Tomeny & 
Oswald, 1986; Fichten, Creti, Amsel et al, 1994). Additionally, Dorsey and Bootzin’s 
(1997) study on the personality traits of subjective and objective insonmiacs showed that 
subjective insonmiacs reported higher levels of neuroticism than objective insonmiacs and 
matched controls.
Two additional routes between neuroticism and sleep disruption have also been proposed. 
Wickramasekera (1998) suggests that people who score high on neinoticism aie more 
likely to engage in sleep-related catastrophic thinlcing, resulting in high cognitive airousal 
and a reduced sleep self-efficacy (Fichten et al, 1994). The final route suggests that high 
levels of neuroticism result in higher reactivity and lower adaptation within the Autonomic
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Nervous System in response to stress (Cox et al, 1999) resulting in sleep disturbance 
(Healy et al, 1981; Levin, Stiygin & Korabel’nikova, 2002).
Overall, iiTespective of the proposed route by which personality influences sleep, the 
consistent personality dimension related to sleep disturbance and insoimiia is trait anxiety, 
or more broadly neuroticism (Chambers & Kim, 1993; Gau, 2000; Lundli, Broman & 
Hetta, 1995; Morgan, 1992; Viens, De Koninck, Mercier et al, 2003; Wang et al, 2001). 
However, recently other personality traits have been implicated as having a role in 
reporting a sleep complaint, the most notable of which are high levels of maladaptive 
perfectionism (Lundh & Broman, 2000; Lmidli, Broman, Hetta & Saboonchi, 1994) and 
low extraversion (Dorsey & Bootzin, 1997).
According to Lmidh and Broman (2000), maladaptive perfectionism is a predispositional 
factor in the development of insoimiia. They suggest that insomniacs are more likely to 
have perfectionistic expectations about their sleep requirements and suffer resulting 
anxiety (inhibiting sleep) when their expectations do not meet their perceived sleep 
efficiency. Additionally, Magnusson, Nias and White (1996) found significant associations 
between perfectionism and reports of daytime fatigue. However, in a detailed analysis of 
the components of perfectionism, Vincent and Walker (2000) found that only one aspect of 
perfectionism related to increased sleep-onset latency and no components of perfectionism 
related to any other sleep efficiency variables. They did, however, find a relationship 
between maladaptive perfectionism and reporting insomnia. Therefore, it could be argued 
that perfectionism affects the reporting of insomnia tlnough the concern over 
disproportionately umealistic sleep expectations not being met and wonies over the 
consequences of this disparity and not tlnough sleep efficiency. However, an alternative
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explanation may be that these findings aie a result of the higher-order traits, specifically 
neuroticism, as opposed to perfectionism (see Perfectionism and Sleep).
The role of extraversion in sleep disturbance and insomnia is less clear* (Coursey, 
Buchsbamn & Frankel, 1975). Several researchers have found that insomniacs scored 
lower on extraversion (or similar measures) than nonnal sleepers (Dorsey & Bootzin, 
1997; Gray & Watson, 2002; Rimawi, 1994). For example, 19% of insomniacs showed 
increased introversion scores in Scliranmi et al’s (1995) study, but equally, others have 
demonstrated no such relationship (Morgan et al, 1989).
8.1.1 Measuring Personality in Sleep Research
The MMPI and Sleep
To date, the personality instmment most often used within sleep research has been the 
Mimiesota Multiphasic Personality Inventory (MMPI) (Sateia et al, 2000). The MMPI 
contains 556 items which measme 10 broad dimensions of emotional distress / personality 
disturbance. However, there are several difficulties with this measure, such as its 
heterogeneity (McSweeny, Grant, Heaton et al, 1982). Pincus, Callahan, Bradley et al 
(1986) also caution against the use of the MMPI in health research, suggesting the MMPI 
contains several items relating to physiological dimensions which may tap the nature of 
illness as opposed to the personality of the individual. Moreover, it is seerr as too long and 
can take two hours to administer (Bowling, 1997). Fru*ther, the MMPI was developed using 
psychiatric diagnoses that have been greatly modified since. Finally, the MMPI does not 
directly examine the widely agreed broad personality dimensions as they have been
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conceptualised by authors such as Eysenck and Costa and McCrae (Lundh et al, 1995), or 
any other personality theory.
The Five Factor Model and Sleep
The Five Factor model of personality (Costa & McCrae, 1999) is a broad framework based 
on the assumption that individuals demonstrate, tlnough action and reaction, a series of 
enduring characteristics (i.e. personality traits). These traits are expressed tlirough 
interactions with the environment and influence the meaning ascribed to an individual’s 
experiences (McCrae & Costa, 1996). Due to their stability across time, traits can therefore 
be used to infer future behavioural choice and adaptation (Costa & McCrae 1999).
The Five Factor Model conceptualises personality as a hierarchy, comprised of five broad 
higher order traits; Neuroticism, Extraversion, Conscientiousness, hitellect / Opemiess to 
Experience and Agreeableness, and numerous sub-domain traits which are either facets of 
the higher order traits or combinations of components hom the five. According to John and 
Srivastava (1999 pp 121) neuroticism relates to ”...negative emotionality.... ” Extraversion 
is opposed to introversion and is characterised as ”...an energetic approach to the social 
and m aterial w orld ...” Conscientiousness is described as “...socially prescribed  impulse 
control.... ” hitellect / Opeimess is “ ...the breadth, depth, originality, and complexity’ o f  an 
individual’s mental and experiential l ife ...” and finally, agreeableness is "...a prosocial 
and communal orientation towards others... ” The advantages of measuring the Big Five 
are that it provides a broad taxonomy that relates to most other conceptualisations of 
personality (Goldberg, 1990). Therefore, results from a study using a Big Five measuie can 
be compared with other findings from research that has used a different personality
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measure. The Big Five has also demonshated replicability between samples, raters, and 
methodological vaiiations and has also been shown to be cross-cultm*ally valid (John and 
Srivastava, 1999; De Raad, Perugini, Hrebickova et al, 1998).
To date, few studies have used the Big Five to examine the role of personality in sleep 
disturbance. However, Gray and Watson (2002) examined the Big Five in relation to sleep 
and academic perfomiance in a student population. Their results suggest neuroticism was 
related to a poorer perceived sleep quality and higher levels of sleep disruption on the 
Pittsburgh Sleep Quality Index (PSQI). Additionally they found significant negative 
relationships between poor sleep quality and conscientiousness, and extraversion. 
However, no personality traits were related to the reported quantity of sleep. Moreover, 
when examining the predictors of poor sleep quality whilst controlling for neiu'oticism they 
found conscientiousness accounted for 3% of the variance and extraversion 2% of the 
variance. The authors conclude that neuroticism independently accounted for more 
var iance in perceived sleep quality than the other dimensions of the Big Five. However, 
they also aclaiowledge the limitations of using a student population who generally have 
more flexible and erratic sleep schedules.
Perfectionism Scales and Sleep
Broadly, perfectionism is the setting of arrd striving toward specific goals for self or other, 
accompanied with overly critical evaluation (Hollender, 1978). Perfectionism has been 
fiulher placed on a continuum between ‘rrormaP or ‘adaptive’ perfectionism and ‘neurotic’ 
or ‘maladaptive’ perfectiorrisrn (Harnachek, 1978) with ‘neurotic / maladaptive’ 
perfectionism beirrg linlced to a variety of negative outcomes (Blatt, 1995; Pacht, 1984)
259
although recent research suggests that ‘healthy’ perfectionism and ‘unhealthy’ 
perfectionism are separate constructs (Sturnpf & Parker, 2000).
Under the framework of the Big Five, the broad facet of perfectionism is regarded as a 
composite of conscientiousness, rreuroticisrn and agreeablerress (Hill, McIntyre & 
Bacharach, 1997). However, the relationship between the broad personality dimensions 
outlined in the Big Five and unliealthy perfectionism is complex, in that, depending upon 
the conceptualisation of ‘healthy’ and ‘unliealthy’ perfectionism, different personality 
constructs form this facet. Using Frost et al’s conceptualisation, unliealthy perfectionism is 
associated with high neuroticism (Sturnpf & Parker, 2000), whereas, under Hewitt and 
Flett’s methodology unliealthy perfectionism is associated with low agreeableness and high 
neuroticism (Hill et al, 1997). Conscientiousness is believed to be primarily associated 
with adaptive perfectionism (Hill et al, 1997).
To date, both studies that have examined the relationship between perfectionism and sleep 
have used a multidimensional perfectionism scale, either Frost, Marten, Lahart and 
Rosenblate’s (1990) Multidimensional Perfectionism Scale (MPS) or Hewitt and Flett’s 
(1989) Multidimensional Perfectionism Scale (MPS). Frost et al’s (1990) measure of 
perfectionism contains five dimensions; concern over mistakes, doubts about action, 
personal standards, parental expectations and parental criticism. Hewitt and Flett’s (1989) 
Multidimensional Perfectionism Scale identifies tliree main dimensions; self-orientated, 
other-orientated and socially prescribed. Within this framework both authors have 
iderrtifred which dimensions of perfectionism differentiate insonmiacs from normal 
sleepers (doubts about action, parental criticism and concern over mistakes in Vincent and 
Walkers’ study and concern over mistakes, personal standards and doubts about action in
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Lundh et al’s study). However, both studies only included measures of perfectionism and 
no other personality dimensions. Therefore, the results obtained may be more a result of 
the higher-order traits (i.e. neuroticism, conscientiousness and agreeableness) as opposed 
to the multi compositional facet of perfectionism.
8.2 PERSONALITY AND THE CCMI
According to the CCMI personality can influence the progression of insomnia in several 
ways; that high levels of neuroticism and perfectionism influence the perceived quality, 
quantity and timing of sleep episodes as well as higher sleep-related dysfunctional beliefs 
and subsequently, higher sleep discrepancies and higher levels of sleep catastrophizing 
(Figure 8.1).
Figure 8.1: The Proposed Influence of Personality on Sleep
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From the CCMI, therefore, seven specific propositions were made.
261
8.2.1 Proposition 8,1
High levels of Neuroticism and the sub facet perfectionism will be related to reporting 
insonmia.
8.2.2 Proposition 8.2
Considering Fichten et al’s (1994) study, high levels of neuroticism will relate to poorer 
perceived quantity, quality and timing of sleep episodes.
Additionally, the present study sought to examine whether neuroticism would influence the 
other psychological aspects of sleep central to the CCMI.
8.2.3 Propositions 8,3-8.5
It was hypothesised that neuroticism will be related to higher levels of sleep-related 
dysfunctional thinking; a higher Sleep Discrepancy Index score and higher levels of 
daytime sleep catastrophizing.
8.2.4 Propositions 8.6-8,7
The independent contribution of perfectionism to insomnia was also examined. It was 
expected that levels of perfectionism would be related to poor perceived quality, quantity 
and timing of sleep episodes even after controlling for neuroticism. Additionally, 
according to the CCMI and in line with Lundh et al (2002), increasing levels of 
perfectionism will be related to increasing levels of sleep discrepancy and subsequently 
moderate levels of sleep catastrophizing (in line with Magnusson, Nias & Wliite, 1996), 
after controlling for neuroticism.
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Due to the conflicting findings with extmversion and lack of research on other aspects of 
the Big Five, no other specific propositions for the other personality dimensions were 
made.
8.3 METHOD
8.3.1 A Priori Power Analysis
An a priori power analysis was imdertalcen to identify how many participants were needed 
for the present study. The effect size was set high (Cohen, 1992: 0.80) as previous research 
suggests a large effect size between insomniacs and normal sleepers on neuroticism 
(Limdh et al, 1995), power was also set high (0.95), and the significance level was set to 
0.001 as several assumptions were being tested and subgroup analyses undertaken. The 
resultant d = 3.66, based upon a t-test between two gimips, stated that power would be 
assured if there were in excess of 88 participants (2-tailed) (Gpower,Version 2; Paul & 
Erdfelder, 1999). As with the previous studies, the power analysis assumes the groups will 
be of equal size.
8.3.2 Recruitment
A  poster advertising the study, entitled; ‘Sleep and Older Adults’ (Appendix 6) was sent to 
297 GP surgeries and 203 public libraries in the Dorset area of the UK. The poster asked 
for volunteers over the age of 60, inespective of cuiTent sleep patterns and health status, 
who would like to take part in a questiomiaire study on the relationship between sleep and
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health in older adults. Of the 175 that requested questionnaires, 69 (34.43%) returned the 
questiomiaire.
The second phase of recruitment came from the University of the Third Age (U3A). The 
Psychology group of the U3A was asked to take part (N = 32). Additionally, 100 copies of 
the questiomiaire were talcen by the members of the psychology group and disfributed to 
the other sections within the U3A. Of the 100 questionnaires distiibuted to the U3A, 66 
(66%) were returned.
8.3.3 Measures 
Operationalisation of insomnia
Insoiimia diagnosis was measmed by subjective report. Participants were asked to specify 
whether they felt that they had insoimiia (Question 10, Appendix 10) and if so, for how 
long (Question 11, Appendix 10). Additionally, as before, where the DSM-IV suggests 
insoimiia should be reported for one month or longer, a minimum dmation of six months 
was chosen due to recent research into the quantitative criteria for a diagnosis of insomnia 
(Liclistein et al, 2003).
Pittsburgh Sleep Quality Index
The Pittsburgh Sleep Quality Index (PSQI: Buysse et al, 1989) is a self-report 
questiomiaire that asks the respondent to answer questions about their sleep over the last 
month (See Chapter 7).
264
For the puiposes of this research both the component score and SEI scores were used. The 
component score was used to create the GPSQI score and the raw SEI scores were used to 
examine levels of sleep efficiency.
Dysfunctional Beliefs and Attitudes to Sleep Scale-10 (DBAS-101
The DBAS-10 (Espie et al, 2000) is a shortened version of the original DBAS (Morin, 
1993). It is used to ‘‘..identify particular, salient, irrational, and often affect laden 
thoughts.... ” (Espie et al, 2000 pp 142) regaiding sleep (see Chapter 4).
IPIP Big Five Measure and Perfectionism Facet
The International Personality Item Pool (IPIP) contains a pool of items from wliich a 
measure of The Big Five may be constructed. The IPIP has shown comparable factor 
structure and internal reliability to other measures that encompass the broad five 
dimensions; Agreeableness (10 items). Emotional Stability (10 items) (Opposite to 
Neuroticism), Exfraversion (10 items). Conscientiousness (10 items) and Intellect (10 
items) (Goldberg, 1992). For this study, scores on Emotional Stability were reversed to 
provide a measure of neuroticism. The extra facet of perfectionism, from the IPIP item 
pool was added (Appendix 12). Thus, the selected items consisted of 50 adjective 
statements (10 items for each dimension) measuring the broad Big Five personality 
dimensions, and 10 items measuring the perfectionism facet, on a five-point Likert-type 
scale ranging from T' = very inaccurate to '5' = very accurate. Higher scores indicate more 
of that trait within the individual. Scales derived from tlie IPIP have been shown to have 
good internal reliability (a  ranging from 0.79 -  0.87, Goldberg, 1992).
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The 24-hour Sleep Catasti'ophizing Scale TSCS)
The 24-hour Sleep Catastrophising Scale (SCS-24) is a self-report measure, which uses 30 
statements to examine how often individuals think, feel and modify their behaviour dming 
the day, due to their present sleep pattern (see Chapter 7).
8.3.4 Analytic Strategy
To examine differences between insomniacs and normal sleepers, t-tests were used and 
coirelations were used to examine the relationship between the sleep vaiiables and the 
personality dimensions. Additionally, regressions (set to the default p<0.05 to enter the 
model and p<0.05 to leave the model) were used to examine the extent to which each 
personality dimension predicted the Sleep Efficiency Index scores, levels of sleep-related 
dysfunctional beliefs, levels of sleep discrepancy and levels of daytime sleep 
catastrophizing.
For a more in-depth analysis, grouping participants by GPSQI scores and subjective 
identification as insomniacs or noiinal sleepers, t-test analyses were undertaken to examine 
differences on variables between groups of poor sleepers with insomnia against those poor 
sleepers without insomnia. Additionally, good sleepers were compared with poor sleepers.
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8.4 RESULTS
8.4.1 Sample Characteristics
Of the 309 questionnaires sent out, 167 (54.04%) retiuned the questionnaire, 31 (18.56%) 
were males and 136 (81.44%) were females. The questions used to operationalise 
insomniacs identified 32 insonmiacs and 135 normal sleepers. SEI scores were compared 
between insonmiacs (Mean 69.62% SD 13.55) and noiinal sleepers (Mean 84.56% SD 
12.8), using a t test. The results showed a significant difference between the gi'oups (t = 
5.87, df=165,p<0.001).
The mean age of the sample was 66.84 years (SD 5.03) for insonmiacs and 69.67 (SD 
6.65) for normal sleepers and the mean length of insomnia was 6.5 years (SD 6.58). There 
was no significant difference in gender between insonmiacs and normal sleepers (%^  = 
0.96; df = 1, n.s). Levels of clnonic illness were also compared between insoimiiacs and 
normal sleepers using a Chi-square analysis. The results indicated that there were no 
differences between insonmiacs and normal sleepers on reporting a clnonic illness {y} -  
0.51; df = 1, n.s).
8.4.2 Data Screening 
Dichotomous Outliers
All dichotomous variables were examined so that those with uneven splits of more than 90 
/1 0  (Rummel, 1970) could be eliminated. However, none met this criterion.
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Continuous Outliers
Univariate and multivariate outliers were examined separately within each group using 
box-plots and scatter plots for all variables. No outliers were found. Missing values were 
treated by mean substitution.
Normality
After grouping the sample into insomniacs or normal sleepers, each variable was then 
examined for skewness and lairtosis within each group. None was foimd.
Homogeneity of Variance
A Levene statistic test was applied to examine the homogeneity of variance of each of tlie 
variables under study. The result showed agreeableness, intellect and conscientiousness to 
be heterogeneous; therefore, the scores on all personality dimensions were transformed to 
z-scores to account for these variations and allow inter-scale comparisons. The descriptive 
statistics can be seen in Table 8.1 (Untransfoimed scores on the personality dimensions are 
shown).
The correlations between the various personality dimensions and sleep variables were also 
examined (Table 8.2). As expected, due to perfectionism being a facet of high neinoticism, 
high conscientiousness and low agreeableness, perfectionism conelated with all three. 
However, it was also negatively correlated with extraversion and intellect. The conelations
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between the other personality traits were consistent with previous findings (Goldberg, 
1992).
Table 8.1: Cronbach Alphas and Descriptive Statistics for all measures
Variables N = 167
a Mean SD
Agreeableness 0.77 4.11 0.53
Conscientiousness 0.82 2.24 0.66
Neuroticism 0.86 2.66 0.83
Extraversion 0.87 3.09 0.75
Intellect 0.78 3.38 0.64
Perfectionism 0.82 2.45 0.7
DBAS 0.88 48.19 21.82
SOS total Scores 0.93 68.08 31.29
SEI n/a 81.7 14.19
SDI n/a 8.92 8.79
GPSQI 0.75 6.12 4.11
8,4.3 Proposition 8.1: The relationship between reporting insomnia
dimensions
To examine whether there were any differences between insomniacs and normal sleepers 
on personality dimensions and sleep characteristics, a series of t-tests were conducted. The 
results are shown in Table 8.3.
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Tab le  8.3: Descriptive Statistics and Comparative Statistics for all
measures
Personality
Dimensions
Insomniacs 
(N = 32) Normal Sleepers (N = 135)
Mean SD Mean SD t d f P
Agreeableness 4.18 0.49 4.09 0.54 0.68 165 n.s
Conscientiousness 2.33 0.61 2.22 0.67 0.84 165 n.s
Neuroticism 3.11 0.78 2.55 0.81 3.53 165 0.001
Extraversion 3.17 0.73 3.07 0.75 0.63 165 n.s
Inteliect 3.36 0.47 3.39 0.67 -0.24 165 n.s
Perfectionism 2.75 0.59 2.38 0.7 2.8 165 0.01
GPSQI 11.09 2.74 4.9 3.45 9.41 165 0.001
SCS total 106.13 25.24 59.06 25.26 9.48 165 0.001
DBAS total 60.53 18.08 45.26 21.66 3.69 165 0.001
The results indicate that both perfectionism and neuroticism were significantly higher in 
insomniacs than normal sleepers. There were no significant differences between groups on 
levels of agreeableness, conscientiousness, extraversion or intellect. Additionally, as 
expected, there were significant differences between insonmiacs and normal sleepers on all 
sleep variables with insonmiacs reporting higher global scores on the Pittsburgh Sleep 
Quality Index (GPSQI), higher scores on the Dysfimctional Beliefs and Attitudes to Sleep 
Scale (DBAS-10), and higher levels on the Sleep Catastrophizing Scale (SCS).
8.4.4 Proposition 8.2: Relationship between personality dimensions and sleep variables
To examine the relationship between sleep variables and personality dimensions a series of 
Pearson correlations were conducted.
There were significant associations between Global PSQI scores and neuroticism (r = 0.24, 
N = 167, p<0.01) and perfectionism (r -  0.22, N = 167, p<0.01) but not for agreeableness.
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conscientiousness or extraversion. However, when neuroticism was controlled for the 
relationship between perfectionism and GPSQI was non significant (r = 0.09, N = 167, 
n.s).
There were also significant coiTelations between sleep onset timing and neuroticism (r = 
0.16, N = 167, p<0.05) and perfectionism (r = 0.22, N = 167, p<0.01) but not for 
conscientiousness, agreeableness, extraversion or intellect. Again, after controlling for 
neuroticism, the association between perfectionism and sleep onset timing became non 
significant (r = 0.15, N = 167, n.s).
A regression was used to examine the six personality dimensions (agreeableness, 
perfectionism, neuroticism, extraversion, intellect, conscientiousness) and demograpliics 
(age) as predictors of overall Sleep Efficiency hidex Scores (Table 8.4).
Table 8.4: Stepwise multiple regression predicting Sleep Efficiency Scores (N = 167)
Predictor
^ ^ Adjusted R" F for change
Extraversion 0.17 0.03 0.02 4.99 -0.21 0.005
Neuroticism 0.26 0.07 0.05 5.78 -0.2 0.005
Age___________________ 0.31 0.10_________ 0 0 8 ___________0 8 7_______ -0.18 0.05
The results indicate that extraversion and neuroticism explain 5% of the variance in Sleep 
Efficiency Index scores, with age adding 3%. All three of these associations were negative 
indicating that low extraversion, low neuroticism, and lower age are predictive of higher 
sleep efficiency scores.
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8.4.5 Propositions 8.3 — 8.5: The Relationship between Personality and Other Sleep 
Characteristics from  the CCMI
A  series of stepwise multiple regressions was undertaken to examine the influence of the 
each of the six personality dimensions (agreeableness, perfectionism, neuroticism, 
extraversion, intellect, conscientiousness) and demographics (age) on the sleep 
characteristics within the CCMI. The first regression examined the possible predictors of 
sleep-related dysfrinctional beliefs (Table 8.5).
Table 8.5: Stepwise multiple regression predicting Dysfunctional Beliefs (N =
167)
Predictor n p 2 Rpta n
Adjusted R“ F for change 
Neuroticism 0.29 0.08 0.08 15.04 0.31 0.001
Conscientiousness 0.34 0.12 0.11 10.85 -0.18 0.05
The results suggest that neuroticism and conscientiousness predicted 11% of the variance 
in DBAS scores.
The next regression examined the same possible predictors of Sleep Discrepancy Index 
Scores (Table 8.6). The Sleep Discrepancy Index is calculated as ((100 -  SEI) X DBAS) / 
100.
Table 8.6: Stepwise multiple regression predicting Sleep Discrepancy Index Scores 
(N =167)
Predictor
^ ^ Adjusted R^  F for change
Neuroticism 0.28 0.08 0.07 14.2 0.32 0.001
Extraversion 0.32 0.1 0.09 9.26 0.15 0.05
273
The results suggest that neiu*oticism and extraversion predict 9% of the var iance in sleep 
discrepancy scores.
The final regression examined the predictors of levels of daytime catastrophizing. 
However, according to the CCMI, levels of sleep discrepancy should also predict levels of 
sleep catastrophizing and thus were also added into the regression model (Table 8.7). The 
model contained all six personality dimensions (neinoticism, extiaversion, perfectionism, 
intellect, conscientiousness, agreeableness), demogiaphics (age) and SDI scores together.
Table 8.7: Stepwise multiple regression predicting Levels of Sleep Catastrophizing 
(N = 167)
Predictor
SDI
Neuroticism 
Conscientiousness 
Age
Sleep Discrepancy Index Scores alone predicted 39% of the variance with neinoticism 
adding 9%, conscientiousness 2%, and age an additional 2%.
8.4.6 Propositions 8.6 — 8.7: The independent role o f  perfectionism in the CCMI
Considering that perfectionism is a facet composed from at least three of the Big Five and 
most notably neuroticism, the final analyses examined whether perfectionism 
independently predicted the elements of the CCMI, whilst controlling for the other 
personality dimensions, and whether the interaction between perfectionism and sleep 
discrepancy scores would also be a predictor of sleep catastrophizing scores, indicating 
perfectionism as a moderator. The first analysis examined the correlations between
R R2 F for change Beta pAdjusted R^
0.63 0.39 0.39 106.27 0.58 0.001
0.70 0.49 0.48 77.47 0.26 0.001
0.71 0.51 0.50 55.46 0.17 0.01
0.73 0.53 0.52 45.81 -0.17 0.01
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perfectionism and sleep quantity, quality and timing whilst controlling for all the other 
personality dimensions. The results suggest no relationship between perfectionism and 
GPSQI scores (r = O.Il, N = 167, n.s), no relationship between perfectionism and SEI 
scores (r = -0.05, N = 167, n.s) but a significant relationship between perfectionism and 
Sleep Onset Latency was observed (r = 0.18, N = 167, p<0.05).
For the final analysis, examining perfectionism as a moderator of sleep catastrophizing a 
hierarchical multiple regression was undertalcen with scores from the other personality 
dimensions and age entered in block 1, perfectionism and Sleep Discrepancy hidex scores 
entered in block 2 and the interaction between SDI and perfectionism entered in block 3. 
The results showed that perfectionism was not a uniquely significant predictor of sleep 
catastrophizing (|3 = 0.05, n.s) and did not moderate the relationship between Sleep 
Discrepancy Index scores and levels of sleep catastrophizing (p = 0.55, n.s).
8.5 SUBGROUP ANALYSES
One significant problem with examining personality within a somatosensory disorder such 
as insomnia is that the personality may be more responsible for symptom reporting 
(subjective report) than the illness aetiology (objective report). Additionally, the depression 
associated with somatosensory illnesses has been shown to affect the trait measurement of 
neuroticism and extraversion (Griens et al, 2002) resulting in over-inflated scores. In an 
attempt to deal with this problem, the sample was subdivided using the Global Pittsburgh 
Sleep Quality Index scores to foiin two gioups; good sleepers and poor sleepers. Any 
resulting differences between these two groups on the personality dimensions would 
indicate whether the differences observed were a result of reporting poor sleep as opposed
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to reflecting a self-diagnosis of insomnia. The second subgroup analysis, again using the 
Global Pittsburgh Sleep Quality Index scores, was used to form two subgroups of poor 
sleepers, those who also complained of insomnia (Complaining Poor Sleepers) and those 
who did not complain of insomnia (Non Complaining Poor Sleepers). An analysis of the 
differences between these two groups on the personality dimensions would indicate 
whether the results obtained earlier, namely that neuroticism and perfectionism 
differentiated between insomniacs and normal sleepers, was a result of reporting insomnia 
or whether the results were due to reporting poor sleep (Table 8.8).
Table 8.8: Defining Characteristics for Sub-group Analysis
Subgroup 1
9 or more on the GPSQI 8 or less on the GPSQI
Poor Sleepers (N = 51) Good Sleepers (N = 116)
Subgroup 2
Insomnia
Complaint
No Insomnia 
Complaint
Complaining 
Poor Sleepers 
(N =27)
Non 
Complaining 
Poor Sleepers 
(N = 24)
The first sets of sub-group analyses were to examine differences between the poor sleepers 
and good sleepers using t-tests. Although the median for scores on the GPSQI was 6 (in 
line with previous research), this was felt to be too insensitive for a sample of older adults, 
therefore a more conservative cut off for the GPSQI was chosen. All those who scored 8 or 
less on the GPSQI (N = 116) were classified as good sleepers and compared with those 
who scored 9 or more (N = 51) who were classified as poor sleepers. There were 
significant differences on levels of reported neuroticism (t = 3.91, df = 165, p<0.001) and
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perfectionism (t = 3.16, d f=  165, p<0.005) but no other personality dimensions. Moreover, 
as expected, there were significant differences between the two groups on all sleep 
vaiiables: Sleep Efficiency Index Scores (t = 12.85, df = 165, p<0.001), Sleep Discrepancy 
Scores (t = 12.96, df = 165, p<0.001), levels of dysfunctional thinking (t = 3.10, df = 165, 
p<0.005) and levels of sleep catastrophizing (t = 9.96, df = 165, p<0.001).
Those who scored 9 or more on the GPSQI but did not complain of insomnia were 
classified as Non-Complaining Poor Sleepers (NCPS) (N = 24) and those who scored 9 or 
more on the GPSQI and complained of insomnia were classified as Complaining Poor 
Sleepers (CPS) (N = 27). The two groups were compared using t-tests on each of the 
personality dimensions and other sleep characteristics. The results showed that there were 
no differences in personality scores between both groups: neuroticism (t = 0.59, df = 49, 
n.s), conscientiousness (t ^  0.73, df = 49, n.s), intellect (t = -0.31, df = 49, n.s), 
perfectionism (t = 1.00, df = 49, n.s), extraversion (t = -0.40, df = 49, n.s), nor 
agreeableness (t = 0.46, df = 49, n.s). Additionally, there was no difference in reported 
Sleep Efficiency (t = 1.13, df = 49, n.s). Sleep Discrepancy Index Scores (t = 0.60, df = 49, 
n.s). However, differences between the two gioups were obseiwed on levels of 
dysfimctional thinldng (t = 2.08, df = 49, p<0.01) and levels of sleep catastrophizing (t = 
3.48, d f - 4 9 ,  p<0.001).
8.6 DISCUSSION
Broadly, the results of the current study confiim past research and add to the proposed 
Cognitive Consolidation model of insomnia. Primaiily, as would be expected, all the sleep 
variables differentiated insomniacs from noimal sleepers, with insomniacs reporting poorer
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sleep efficiencies, higher levels of sleep disturbance, higher sleep-related dysfimctional 
thinking, higher sleep discrepancies and higher levels of sleep catastrophizing. 
Additionally, most of the propositions examining neinoticism were confiiined. 
Considering personality traits aie generally seen as stable and fixed, especially within older 
adults (Costa & McCrae, 1999; Wilson & Gullone, 1999) and that no one in the present 
sample stated that they had insomnia fiom the time that they were bom, a certain level of 
directionality between personality and the sleep cliai'acteristics examined can also be 
assumed. This is further evidenced by Bomiet and Arand’s (1995, 1998) findings that 
reducing the sleep efficiency of normal sleepers to match that of insomniacs and finther 
reducing the sleep efficiency of insonmiacs, beyond their normal parameters, resulted in no 
significant changes in personality scores.
Proposition 8.1: Neuroticism and Perfectionism are Related to a Self-diagnosis of Tnsomnia
This proposition was confirmed. Both neuroticism and perfectionism scores were higher in 
insomniacs compared to normal sleepers. Additionally, no other personality dimensions 
differentiated insomniacs and normal sleepers. These findings suggest that broadly, 
insomniacs are more likely to be more perfectionistic and more neurotic than normal 
sleepers.
However, in light of research suggesting neuroticism and extraversion scores are inflated 
within disorders associated with depression and the self-report symptom biases associated 
with neuroticism, the present study sought to examine whether neinoticism and 
perfectionism were related to reporting insomnia or whether it is related to reporting poor 
sleep. By grouping participants by their level of sleep disruption, iiTespective of their
278
reported quantity of timing or subjective reports of insomnia status, allowed a comparative 
analysis which would account for the influence of those factors.
The first sub-group analysis showed that poor sleepers differentiated on levels of 
perfectionism and neuroticism from good sleepers. Additionally, the result from the second 
subgroup analysis showed that there were no differences between complaining poor 
sleepers and non-complaining poor sleepers on any personality dimensions or on reported 
sleep efficiency. These findings suggest that both perfectionism and neuroticism aie 
influential in terms of self-identification as an insomniac and in reporting poor sleep. It is 
therefore difficult to conclude that insoimiiacs are more neurotic and perfectionistic than 
non-insomniacs as this relationship is most likely mediated by poor perceived sleep and 
therefore warrants further investigation. These findings do question the second proposed 
route, that neuroticism reduces the threshold of problem identification, advocated by 
Morgan (1992) as non-complaining poor sleepers did not differ from insoimiiacs in their 
scores on either trait.
Proposition 8.2: Neuroticism is Related to Poor Sleep Oualitv. Ouantitv and Timing
Overall, it appears that neuroticism is related to poor reported quality and quantity of sleep 
and longer sleep-onset latency. Moreover, perfectionism was umelated to higher reported 
sleep disturbances and overall sleep efficiency scores after contiolling for neuroticism. 
Therefore, where these findings further substantiate the role of neuroticism in sleep 
disturbances they suggest that the reseai'chers examining perfectionism in insoimiia were 
more likely measuring the neuroticism aspect of perfectionism as opposed to perfectionism 
per se.
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Low extraversion was associated with Iiigher reported sleep efficiency and was the best 
predictor of sleep efficiency scores, although levels of extraversion did not differentiate 
insonmiacs from normal sleepers in the first analysis nor were they related to perceived 
sleep quality. This finding suggests that extraversion is more significant in actual sleep 
efficiency than reporting insonmia or poor sleep.
Overall, the relationship between personality and sleep paiameters is complex and again 
draws a distinction between reporting insonmia or poor sleep and actual sleep efficiency. 
Different traits were associated with sleep efficiency (extraversion) and poor sleep 
functioning (perfectionism). However, this was not the case for neuroticism, which was 
related to self-reported insomnia, reported poor sleep and poor sleep efficiency. It can be 
concluded therefore that neinoticism does appeal- to negatively affect both sleep 
pai'ameters and subjective reports of sleep quality.
Propositions 8.3-8.7: The Relationship Between Personalitv and other Characteristics 
within the CCMI.
The present study extended beyond traditional studies of the relationship between 
personality and sleep in several ways. Primarily this study examined the relationsliip 
between personality and sleep beyond the typical measines of sleep quality and quantity to 
incorporate the effects of personality on sleep-related dysfimctional thinldng, levels of 
sleep discrepancy and levels of daytime catastiophizing.
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Personality and Dysfimctional Beliefs
The regression showed that both high neuroticism and high conscientiousness were 
significantly predictive of DBAS scoring. This would indicate that these personality 
dimensions influence levels of dysfunctional thinldng for insonmiacs and has important 
implications for both the CCMI and traditional cognitive treatment paradigms which 
incorporate dysfunctional thinldng in their treatment regimens. If, as suggested by the 
present findings, people who score highly on neuroticism and conscientiousness are more 
likely to have more sleep-related dysfimctional thoughts, then treatment strategies aimed at 
challenging these dysfunction should derive strategies which accommodate these 
personality traits for best efficacy.
Personalitv and Sleep Discrepancies
When examining the relationsliip between sleep discrepancy and personality, high levels of 
neuroticism predicted SDI scores. However, perfectionism was not a significant predictor. 
This suggests that either the relationship between neuroticism and sleep discrepancy 
suppressed perfectionism in some way or that perfectionism is umelated to sleep 
discrepancy. After controlling for the other personality dimensions, perfectionism was not 
associated with SDI scores and therefore it is concluded that perfectionism is umelated to a 
reporting a sleep discrepancy.
The finding that extraversion was a significant predictor of sleep discrepancy scores 
suggests that extraverts are more likely to report a sleep discrepancy. However, 
considering that sleep discrepancy scores are derived fi'om sleep efficiency scores, and the
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established association between sleep efficiency and extraversion, the first finding is not 
entirely unexpected.
Personalitv and Sleep Catastronhizing
Sleep catastrophizing was related to higher reported scores on extraversion and 
neinoticism. Initially, this would suggest that extraversion and neuroticism increase levels 
of sleep catastrophizing, however, levels of sleep discrepancy were the strongest predictor. 
It was expected that levels of sleep discrepancy would be a major predictor of levels of 
sleep catastrophizing due to the perceived sleep discrepancy feeding directly into sleep 
catastrophizing under the Cognitive Consolidation Model.
Perfectionism was not a moderating factor in the relationship between sleep discrepancy 
and sleep catatsrophizing. Instead, it appeal's that perfectionism only influences perceptions 
of sleep onset latency. This finding is interesting as the main problem affecting older adults 
is sleep maintenance whereas sleep initiation is the predominant problem for younger 
insonmiacs. This suggests and possibly accounts for the limited relationship between poor 
sleep and perfectionism in the present study comparative to other studies that have used 
samples comprising younger insonmiacs.
8.7 CONCLUSION
The reported differences between insoimiiacs and normal sleepers on personality traits and 
sleep catastrophizing does point to Morgan’s (1992) first proposed route between
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personality and sleep disturbance, as well as the third proposed route from 
Wicla'amasekera (1998). hisomniacs demonstrated higher levels of cognitive activity over 
their sleep, in the form of catastrophizing, than normal sleepers, which would also contain 
an affective element.
Additionally, neuroticism and perfectionism differentiated insomniacs fr'om normal 
sleepers. Therefore, it could be inferred that neurotics and perfectionists engage in more 
cognitive activity and have higher emotional arousal, leading to insomnia. However, this is 
speculative for several reasons. Even though a certain level of directionality between 
personality and sleep disturbance can be assumed, the study was cross-sectional and 
therefore causality cannot. Similarly, the mediation pathway between personality and 
reporting insomnia (i.e. cognitive or affective hyperarousal) has not been fully delineated 
and physiological hyperarousal (i.e. the fourth proposed route) has not been tested.
Moreover, the first sub-group analysis showed that what differentiates insomniacs from 
non-complaining poor sleepers is not sleep efficiency nor specific personality ti'aits but the 
outcome variables associated with poor sleep. Insomniacs demonstrated higher levels of 
sleep-related dysfunctional thinking, a higher sleep discrepancy and higher levels of sleep 
catastrophizing, than non-complaining poor sleepers. This suggests that it is these factors 
that relate to self-identification as an insomniac inespective of the amount of sleep 
obtained. However, whether this is a cause or consequence of the insomnia is questionable. 
It must also be pointed out that as the sample size was imequally weighted towards normal 
sleepers in the cuiTent study, power would be reduced and as such the results should be 
viewed cautiously.
283
The second sub-group analysis does offer an insight into this question. As Üiese variables 
(dysfunctional thought and sleep catastrophizing) also differed between good sleepers and 
poor sleepers, it is most likely that they are actively involved in the progression from 
perceiving a sleep disturbance to the actual self-identification as an insomniac.
In conclusion, neuroticism and perfectionism both influence the reporting of insomnia, 
reporting poor sleep and engaging in sleep incompatible cognition and behaviour 
(dysfunctional beliefs and catastrophizing). Therefore, clinicians should account for these 
individual differences in both the diagnosis and treatment of late-life insonmia. Essentially, 
the present findings add support for the role of personality, and more specifically, 
neuroticism and perfectionism, in the Cognitive Consolidation Model of insomnia, 
although it appears that perfectionism only has a negative influence on sleep onset timing: 
However, whether this is perceptual or actual needs to be addressed.
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CHAPTER NINE
CONCLUSIONS AND FUTURE DIRECTIONS
9.1 INTRODUCTION
This chapter summarises the findings fiom each of the previous studies and draws it all 
together, under the framework of the Cognitive Consolidation Model of Insomnia, to 
inform theory and treatment practices pertaining to older adults. The chapter finishes with a 
general examination of the limitations of the present research and provides avenues for 
future research.
9.2 SUMMARY OF RESULTS
The aim of the empirical chapters was to define, measme, test and refine the Cognitive 
Consolidation Model by examining the components contained within the model and their 
interrelationships.
Study 1 examined whether the components contained within the Cognitive Consolidation 
Model could differentiate late-life insonmiacs fiom older normal sleepers and which 
components related to reporting longer dm ations of insomnia. The results from this study 
led to the exclusion of most behavioural sleep hygiene variables from the model, although 
perceiving a noisy bedroom, reporting an irregular sleep pattern and levels of pre-sleep
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cognitive activity were higher in insomniacs compared to normal sleepers. Additionally, 
using medication discriminated insomniacs from normal sleepers, despite levels of chronic 
illness not discriminating between the gioups. However, it must be aclaiowledged that as 
medication use included liypontics, hypnotics alone could explain this result.
Moreover, the inclusion of levels of emotional processing and social support in the model 
were also made questionable by the findings fr om the first study. However, many of the 
components from the Cognitive Consolidation Model were retained for further 
consideration. It was shown that levels of perceived stress, quality of life scores (with the 
exception of social relationsliips and environmental health), negative cognitive coping 
strategies (punishment and woiiy), sleep-related dysfunctional beliefs, seljfidentification 
strategies and levels of anxiety differentiated insomniacs fr'om normal sleepers in the 
expected direction. However, normal sleepers reported using social control, as a cognitive 
coping strategy, more often than insomniacs. Additionally, it was at this stage that the 
Sleep Discrepancy Index was introduced, shown to differentiate insomniacs from normal 
sleepers and was related to anxiety scores, as suggested by the Cognitive Consolidation 
Model. It was also shown that some sleep-related dysfunctional beliefs could not 
discriminate insomniacs from nonnal sleepers.
The otlier aim of study 1 was a preliminaiy investigation of the associations between 
variables in accordance with the Cognitive Consolidation Model. In line with the model, a 
significant relationship between levels of perceived stress and the use of worry and 
punishment (i.e. the negative cognitive coping strategies) was obseiwed. Associations 
between reported length of insomnia and levels of pre-sleep cognitive activity, irregular 
sleep patterns, levels of sleep-related dysfunctional beliefs, poor perceived physical and
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environmental health, higher sleep discrepancies and insomnia self-identification strategies 
were also found. Moreover, it was also shown that experience of insomnia (as measured by 
reported length of insomnia) resulted in a disconfinnation of some sleep-related 
dysfimctional beliefs and behaviour modifications such as having a visible alaim clock. 
However, where findings based on reported dmation of insoimiia were fomid, only 
preliminary hypotheses about the role of these psychological factors in the maintenance of 
insomnia could be fomied. From study 1, the model was revised to account for the 
findings. Sleep hygiene and social support were not included in the revised model. 
Additionally, levels of emotional processing were eliminated from the model and thus it 
was proposed that high levels of perceived stress fed directly into the use of negative 
coping strategies. Moreover, it was newly proposed that sleep catastrophizing would linlc to 
levels of perceived stress as opposed to levels of emotional processing.
The second study was designed to add weight to the findings from the first study by 
examining the changes in scores and associations between time points for the components 
contained within the Cognitive Consolidation Model, over a year. The findings suggest that 
all the variables that discriminated insomniacs fiom normal sleepers in the first study still 
differentiated, adding to their validity for inclusion in the model.
Levels of sleep-related dysfimctional beliefs increased between time points for insomniacs 
but not for normal sleepers, affirming their role in the maintenance of late-life insomnia. 
Additionally, punishment scores increased between time points for insomniacs but wony 
scores did not, leading to the supposition that a progression fiom the use of worry to 
punishment may occur as the duration of insomnia increases. A further examination of the
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relationship between change scores in worry and change scores in the use of punislnnent 
over the year supported this idea.
Scores on physical tension and mental anxiety self-identification strategies increased for 
insomniacs, whereas sleep pattern difficulties and cognitive intrusion scores did not. These 
findings lead to the supposition that a continuum of cognitive arousal self-identification 
(fiom cognitive intrusion to mental anxiety) and somatic aiousal self-identification (fiom 
sleep pattern difficulties to physical tension) existed and were supported by finther 
analyses. However, no increase in Sleep Discrepancy hidex scores was foimd, suggesting 
that a sleep discrepancy is either a stable phenomenon or changes are slow. The findings 
fiom this second study resulted in finther modifications to the Cognitive Consolidation 
Model. At this stage, it was proposed that the use of worry linlced to poor perceived sleep 
but also worry linlced to the use of pimisliment which also linlced to poor perceived sleep, 
demonstrating the temporal relationship between woiTy and punislnnent. Additionally, self- 
identification strategies were separated into cognitive aiousal explanations and somatic 
explanations, to account for the temporal progression between cognitive intrusion to mental 
anxiety and sleep pattern difficulties to physical tension seen in the analysis.
The sub-group analysis in chapter 6 specifically compaied the individual and combined 
contribution of reported sleep efficiency and self-reported insomnia status to the 
components within the Cognitive Consolidation Model. Additionally, tlnee sub-groups 
(insomniacs scoring high on depression, acute poor sleepers and natural remitters from 
insomnia) were examined. The results from the first sub-group analysis showed that there 
were very few differences between groups defined on the basis of a self-report of insomnia 
alone and those defined with insomnia based upon their reported sleep efficiency alone.
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Only the higher use of punisliment, liigher physical and psychological health and reporting 
a higher Sleep Discrepancy Index were related to reporting a sleep complaint 
independently from poor sleep efficiency. It was concluded that the Cognitive 
Consolidation Model is applicable to both sets of defining criteria. The next analysis 
looked at the characteristics of those reporting insomnia with high levels of depression. 
Starting fr'om the premise that insomnia may be the precursor to depression, the study 
foimd that insonmiacs that scored highly on depression reported more consolidation (higher 
stress, anxiety and cognitive self-identification strategies and lower quality of life) than the 
matched controls and a significantly longer duration of insomnia.
Wliere few differences characterised those who had remitted fr om having insomnia, hinting 
at the vulnerability of this group to relapse, those who had developed insonmia over the 
course of a year demonstrated higher stress, anxiety, higher sleep-related dysfimctional 
beliefs and use of won y as a cognitive coping strategy.
Together, these findings from the subgroups add weight to the Cognitive Consolidation 
Model, in that insomnia progresses from a subjective phenomenon to an objective 
phenomenon and then increases levels of depression (Morin & Gramling, 1989). This 
supports Vanable et al’s (2000) suggestion that the transition between subjective and 
objective insonmia may occm* through the interaction between sleep time estimation and 
depression. Additionally, these findings suggest that the progression of insoimiia is fiielled 
by the consolidation process, most notably tlnough a change from the use of worry to the 
use of wony and punishment as cognitive coping strategies, resulting in a progression hi 
cognitive or somatic insonmia self-identification.
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Studies 3 , 4 , 5  and 6 examined the concept of sleep catastrophizing, whether it exists, how 
it is defined and how it can be measured. Study 3 used interviews to discover whether 
people tliinlc about, act, or behave differently after perceiving a poor night’s sleep. 
Primaiily, it was shown that sleep disturbances do result in changes to 'normal’ daytime 
psychosocial functioning, largely, in line with cuiTent theory, as a result of physical 
perceptions of fatigue. Study 4 incoiporated a content analysis of the kinds of thoughts, 
feelings and behaviours that resulted from a poor night’s sleep. By incorporating a larger 
sample than the interview study, a greater breadth of sleep catastrophizing experiences was 
sought. The findings from the content analysis suggested six main themes that constituted 
‘sleep catastrophizing’; behavioural modifications, affective responses, prospective 
ruminations, relationships with others, cognitive consequences and physical functioning. 
These themes were then condensed into a preliminaiy scale, the 24-liour Sleep 
Catastrophizing Scale, fiom which the psychometric properties were examined in study 5. 
After reducing the amount of items in the scale based upon statistical criteria, the analysis 
showed the scale to be highly reliable but imidimensional as opposed to multidimensional. 
The final version of the 24-hour Sleep Catastrophizing Scale contained 30 items but it was 
concluded that this could be shortened, based upon further psychometric testing.
There were two main aims to study 6. The first was to examine whether sleep 
catastrophizing existed after eliminating the possible bias associated with a self-report scale 
and the second aim was to investigate the possible mechanisms under which sleep 
catastrophizing occurs. The quasi-experiment demonstrated that insomniacs took less time 
to process sleep-related words when combined with impleasant words than normal sleepers, 
showing that sleep catastrophizing had an attentional bias component and was not just 
perceptual. The second finding, that there was an association between reaction times for
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sleep-related words with unpleasant words and level of self-reported sleep-catastrophizing, 
thus giving an insight into the mechanism under which sleep-catastrophizing occurs. It was 
concluded that insomniacs have an attentional bias toward sleep-related infonnation 
internally (physical sensations of fatigue) and externally (in the environment) and 
subsequently associate this with negative outcomes and catasti'ophize this association 
tlnoughout the day. The results showed that insomniacs do not have an attentional bias for 
unpleasant outcomes, just the pairing of unpleasant outcomes and sleep-related words. 
However, the study was cross-sectional and thus directionality could not be ascertained. It 
was concluded that future research would have to be conducted to delineate whether 
negative outcomes (i.e. bad day) causes the insomniac to attribute it to their sleep problem 
or whether their sleep problem results in negative daytime outcomes. Again the Cognitive 
Consolidation Model was further modified, in light of these results, by including attentional 
processes in the linlc between discrepancy anxiety and sleep catastrophizing.
The final empirical study examined the role of personality in the Cognitive Consolidation 
Model. Specifically, the influence of neuroticism and perfectionism on both perceived 
sleep parameters and the other components contained within the consolidation aspect of the 
model. The results indicate that although levels of neuroticism and perfectionism 
discriminated insomniacs fiom normal sleepers, perfectionism has few associations with 
sleep parameters and other sleep-related variables, showing only a relationship with 
reporting a delayed sleep onset. This finding suggests the inclusion of perfectionism in an 
understanding of insomnia is most likely more pertinent to those who report a delayed 
sleep onset compared to insomniacs overall. Neuroticism was shown to be negatively 
related to the perceived quality, quantity and timing of sleep episodes and was also related 
to reporting more sleep-related dysfunctional thinldng; higher sleep discrepancies and
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higher levels of sleep catasti'ophizing. It was concluded that neuroticism not only is 
associated with negative appraisals of sleep but may also influence the consolidation 
process tlnough sleep-related dysfunctional beliefs and sleep catastrophizing. A subgroup 
analysis was then undertaken to further examine the relationship between personality and 
sleep parameters. It was concluded that there was a direct and indirect route fiom winch 
neuroticism is associated with insomnia. Overall, neuroticism relates to poorer perceptions 
of sleep but also differentiates those who complain of insoimiia from those who do not 
thi'ough its influence on the vaiiables associated with the consolidation process (i.e. sleep 
discrepancy and catastrophizing).
9.3 IMPLICATIONS OF THE RESEARCH FINDINGS
P. 3.1 The Role o f  Sleep Hygiene
Although the role of sleep hygiene in insoimiia has been questioned previously (Ellis & 
Cropley, 2001; Harvey, 2000) it was conceivable that there may be differences between 
late-life insomniacs and nonnal sleepers due to physiological changes in sleep architecture 
and psychological vulnerabilities inherent in a sample of older adults (Bliwise, 2000). This 
was not the case. Insomniacs did not differ fimii normal sleepers on caffeine usage, using 
the bedroom for activities other than sleep or sex, using alcohol to sleep, having a visible 
alarm clock, daytime napping, physical inactivity or staying in bed when not tired. 
However, these results must be interpreted carefully as the possibility remains that 
imdeiiying factors or sensitivities that have not been measures may explain the lack of 
discrimination between the groups but may still influence die relationship between sleep 
hygiene and sleep parameters.
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The finding that pre-sleep cognitive activity discriminated insomniacs from noimal 
sleepers adds support to the role of cognitive factors in the cuiTent models of insomnia and 
confimis previous research suggesting pre-sleep cognitive activity is integral to an 
understanding of insomnia (Hai-vey, 2000; Kuisk, Bertelson & Walsh, 1989). Further, 
perceiving a noisy bedroom also discriminated insonmiacs from normal sleepers and 
suggests that this may be one of the main foiins of pre-sleep cognitive activity insoimiiacs 
engage in (Wicklow & Espie, 2000). This finding also supports the suggested link between 
lowered arousal thresholds and increased reporting of sleep maintenance problems in older 
insomniacs (Boselli et al, 1998; Dijk, Duffy & Czeisler, 2001) as those with low arousal 
tlnesholds would be more likely to hear night time noises and awaken. However, the issue 
of whether pre-sleep cognitive activity and subsequently, perceiving the bedroom 
enviromnent as noisy, are epiphenomenon to being awake longer as opposed to causing 
sleep problems, still remains.
9.3.2 Emotional Processing
One of the first disconfirmed propositions was levels of emotional processing not 
discriminating insomniacs from normal sleepers and not being associated with levels of 
perceived stress. This supports Hall et al’s (1997) earlier finding that levels of intmsive 
thoughts were not strongly related to subjective sleep quality. However, together these 
findings suggest that it may not be the level of emotional processing that maintains the 
insomnia but rather the cognitive coping strategies used to deal with the stress. This was 
further supported by the results suggesting that perceived stress scores were correlated with 
both wony and punishment and both cognitive coping strategies differentiated insomniacs 
from nonnal sleepers.
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Interestingly, the association between stress, cognitive coping strategies and insomnia can 
be further supported by a closer examination of previous studies examining the role of 
emotional processing in insomnia. Whereas increasing levels of emotional processing at 
bedtime minimally affected participants’ sleep architecture in Haynes, Adams and 
Franzen’s (1981) study, increasing the amoimt of pre-sleep emotional processing wliilst 
experimentally manipulating the type of cognitive coping stiategy paidicipants would use, 
to a ruminatory style, did result in an increased sleep onset latency (Gross & Borkovec, 
1982).
The finding that distraction was negatively related to perceived stress levels but was not a 
significant discriminator between insomniacs and normal sleepers indicates distraction is a 
‘buffer’ against stress for older adults but not against sleep difficulties. This implies a 
possible difference between older insomniacs and yoimger insonmiacs, as distraction has 
been shown to be a ‘buffer’ against insonmia in yomiger insomniac gioups (Ellis & 
Cropley, 2002).
9.3.3 Stress and Anxiety
Perceived stress scores increased between baseline and follow up for the acute poor sleeper 
gi'oup in the subgroup analysis, pointing to the role of perceived stress in the initial 
development of insonmia (Kales & Vgontzas, 1992; Spielman, 2000).
Levels of perceived stress also discriminated insonmiacs from nonnal sleepers. However, 
stress scores increased for both normal sleepers and insonmiacs between time points. This
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finding complicates the role of stress in the progression of insonmia, as it is difficult to 
conclude that the results reflect the consolidation process or whether they are age-related 
changes in stress tlnesholds (Van Reeth et al, 2000). Nevertheless, stress appears to be 
integral to most of the models of insomnia (inespective of its definition i.e. distress, affect 
distress), which do not account for die increased stress responses and lowered stress 
tlnesholds seen in older adults. Additionally, several researchers have found that 
insonmiacs are overly preoccupied with their sleep and report significant stress (Wicklow 
& Espie, 2000).
The findings that anxiety scores were higher in insomniacs than normal sleepers in all 
studies, bar the cai'd-sorting task, imply that anxiety is a factor in the maintenance of 
insomnia. Again however, anxiety levels increased for normal sleepers and insonmiacs 
alike between time points and so definitive conclusions cannot be made. Additionally, the 
anxiety scores in the card-sorting task did not discriminate insonmiacs from normal 
sleepers nor did they increase significantly between baseline and finishing the task. 
Initially, these findings suggest no relationslnp between anxiety and attentional processing 
for sleep related stimuli. However, an examination of the mean anxiety scores during the 
card-sorting task compared to the scores obtained from earlier studies suggests that both 
insonmiacs and normal sleepers may have reached an anxiety ceiling effect in the card task 
and thus no changes could be observed.
93.4 Quality o f  Life
It appears that quality of life is adversely affected by insonmia and this was evidenced by 
the finding that scores on the psychological health and physical health dimensions of the
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WHO-QOL-BREF were lower in insomniacs compared to normal sleepers at baseline. 
Additionally, scores had decreased on environmental health dimension of quality of life for 
insomniacs over the course of a year. Overall, these findings suggest that reduced 
psychological health, physical health and environmental health are outcomes of late-life 
insomnia (Fichten et al, 2000; Libman et al, 1997).
9.3.5 Punishment and Worry
Both punislnnent and woiTy appear- to be the negative cognitive coping styles associated 
with reporting late-life insonmia as both discriminated insomniacs fiom noimal sleepers. 
This finding confirms previous reseaich in insomnia with younger groups (Ellis & Cropley, 
2002) but goes against Haiwey’s (2001) findings that in addition to wony (which was 
found in the present study), reappraisal and distraction discriminated insoimiiacs fiom 
normal sleepers. A possible explanation for this dispaiity could be seen in the samples 
used. Both Ellis and Cropley (2002) and the present study used the same criteria to define 
insonmia, which allowed subjective and objective insonmiacs as well as insomniacs with a 
clii'onic illness to be included, where these groups were screened out in Harvey’s study. 
However, the current findings (i.e. wony and punislnnent are associated with insomnia) 
have been supported in research with other somatoform disorders (Wells & Davies, 1994).
The finding that the use of wony significantly increased for the acute insonmiac gioup 
provides preliminary evidence of the role of wony in the development of insonmia and in 
the consolidation process. This finding also provides a possible explanation for the results 
in Watts, Coyle and East’s (1994) study of worry and insonmia. The pre-sleep cognitions 
of non worrying insonmiacs focused on a diversity of topics which could be interpreted as
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the result of a stressor at the beginning of the insonmia, whereas they found the pre-sleep 
cognitions of worrying insonmiacs focused largely around sleep (i.e. the result o f sleep 
catastrophizing). Additionally, pmiislmient did not significantly increase between baseline 
and follow-up for the acute insonmia group, fiirther pointing to a later role of pimishinent 
in the maintenance of insonmia.
9.3.6 Perceived Sleep Efficien cy
Sleep efficiency index scores did not differentiate insonmiacs fiom normal sleepers in the 
baseline, follow-up and personality study but did in the caid-sorting task. These findings 
could be interpreted as an outcome of the sample sizes in each study. The sample size in 
the card-sorting task study was considerably smaller than in any of the other studies, 
therefore the card-sorting study may have been more sensitive to effect sizes. However, the 
normal sleepers’ sleep efficiency in the card-sort task was considerably higher than what is 
considered typical in older adults (Hirslilcowitz et al, 1992; McCall et al, 1992).
The independent contributions of sleep efficiency and self-reports of insoimiia to the 
components contained within the Cognitive Consolidation were examined in the sub-group 
analysis and personality studies. The rationale for these analyses was due to the suggestion 
that there may be psychological differences between individuals who sleep poorly but do 
not complain of insonmia and compared to those who sleep poorly and complain of 
insoimiia (Chambers & Kim, 1993; Dorsey & Bootzin, 1997; Fichten et al, 1995). The 
findings from the first subgioup analysis suggested only one main factor differentiated 
these gioups: Sleep Discrepancy hidex scores. As sleep discrepancies are a fundamental 
aspect of the consolidation process, a tentative conclusion is that this aspect of the
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consolidation process may be responsible for the self-diagnosis o f insomnia and is not 
dissimilar to Fichten et al’s (1995) finding that psychological adjustment moderates 
between poor sleep and the complaint of insomnia.
9,3.7 Dysfunctional Beliefs
It was expected that levels of sleep-related dysfunctional beliefs would differentiate 
insonmiacs fiom normal sleepers and particularly for older adults whose sleep architecture 
changes (Bliwise, 1997; Morgan, 2000). This suggestion was confirmed within each study 
in which the DBAS was used. These findings support the wide-ranging empirical research 
suggesting those with higher levels of sleep-related dysfunctional thinldng are more likely 
to report insomnia (Edinger et al, 2000; Espie et al, 2000; Morin & Gramling, 1989; Morin 
et al, 1993). Further, it was shown that high neuroticism and low conscientiousness 
predicted reporting higher levels of sleep-related dysfimctional beliefs. Moreover, 
dysfunctional beliefs were also related to perceiving a longer sleep-onset latency, higher 
reported sleep disturbance and an increased length of insomnia, as well as increasing over a 
year within insoimiiacs and increasing for those who had developed acute insonmia at 
follow up. Together, these findings suggest dysfimctional beliefs aie important in 
understanding both the development and maintenance of insonmia.
However, the present studies have advanced an imderstanding of the role of dysfunctional 
beliefs in late-life insonmia in two respects. Primarily it was shovm that not all 
dysfunctional beliefs are tied to reporting insonmia and in some cases can be endorsed 
more highly by normal sleepers than insonmiacs (i.e. the belief in the need for 8 horns 
sleep). These findings challenge Hai'vey’s (2002) viewpoint on the relationship between
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safety behaviours and dysfunctional beliefs, outlined in her cognitive model. Where she 
states that safety behaviours exacerbate dysfunctional beliefs, the present findings found 
tliree items were not discriminators and four items did not increase over time. Moreover, all 
three items that did not discriminate insomniacs fiom noimal sleepers were specifically 
related to Harvey’s conception of ‘safety behaviours’. As for the four items that did not 
increase over time, it could be suggested that a single year period is not long enough fiom 
which to see a difference, however, it could equally be aigued that behavioural 
dysfimctional beliefs aie more testable experientially and thus amenable to disconfumation.
9.3.8 Sleep Discrepancies
As sleep discrepancies have never before been examined as a quantitative phenomenon (i.e. 
the Sleep Discrepancy Index) it is difficult to relate the findings fiom the present studies to 
existing research. However, the finding that a sleep discrepancy discriminated insoimiiacs 
fi'om normal sleepers confirms Morin and Gramling’s (1989) finding that the discrepancy 
between reported sleep patterns and desired sleep patterns was greater in insomniacs 
compared to normal sleepers. Unlike Morin and Gramling however, the SDI incoiporated 
not just sleep timing expectations but also other dysfunctional beliefs about sleep such as 
the daytime consequences of poor sleep. Moreover, the finding that SDI scores were 
associated with levels of anxiety and that changes in both anxiety levels and SDI scores 
were positively conelated, suggests that there is an affective outcome to perceiving a sleep 
discrepancy. This finding supports Morgan et al’s (1988) conclusion that anxiety (as 
opposed to depression) is a maintaining factor in late-life insonmia.
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9.3.9 Sleep Catastrophizing
As in the case of sleep discrepancies, sleep catastrophizing has a limited empirical 
framework from which to draw conclusions. This is fiirther complicated when considering 
the differences in lifestyle between the sample used to define sleep catastrophizing in 
Hai'vey’s (2003) study (adult insonmiacs) compared to tire present sample of older 
insonmiacs. hi this case, occupational functioning, a laige component in Harvey’s (2003) 
study was unlikely to be a contributory factor. The findings from the first two 
catastrophizing studies suggest that insonmiacs think about the physical consequences (i.e. 
fatigue and tiredness) of their past night’s sleep and this translates into a preoccupation 
with worrisome thoughts of sleep during the day. This supports Crombez et al’s (1999) 
finding that catastrophizing amplifies the search for somatosensory feedback and results in 
more negative cognitive intrusions and Moul et al’s (2002) analysis of the types of daytime 
consequences of insomnia. Additionally, it was shown that insoimiiacs change their 
behaviour as a result of a perceived poor night’s sleep, confnming Morin’s (1993) 
conceptualisation of catastrophizing and Marchini et al’s (1983) finding that insoimiiacs 
tend to engage in more solitaiy activities during the day.
Moreover, where sleep catastrophizing has been conceptualised in the past, the mechanisms 
under which sleep catastrophizing occurs have not and were the focus of study 6. It was 
shown that insonmiacs have an attentional bias for sleep-related stimuli paired with 
unpleasant outcomes and it is this attentional bias that is linlced to se lf  reported levels of 
sleep catastrophizing. This finding is supported by experiments, showing attentional biases 
for negative stimuli, in other disorders such as clinical depression (Powell & Hemsley, 
1984) and generalised anxiety disorder (Martin, Williams & Clark, 1991).
300
9.3.10 Self-Identification Strategies
The suggestion that se lf  identification strategies would discriminate insomniacs from 
normal sleepers and increase as the period of insomnia increased was partially supported. 
Wliere all four strategies discriminated insomniacs from normal sleepers in the first study 
and increases for the mental anxiety and physical tension dimensions of the SDQ were 
observed over time, no increases were seen in cognitive intrusion and sleep pattern 
difficulty. These findings led to the theorising and testing of an assumption that there may 
be two continuums of se lf identification sti'ategies (cognitive and somatic) leading to 
cognitive and somatic arousal respectively. The findings from those preliminary analyses 
indicate that two distinct continuums exist, cognitive arousal (from cognitive intrusion to 
mental anxiety) and somatic arousal (sleep pattern difficulty to physical tension). These 
results confirm past research on differences in arousal levels between insonmiacs and 
normal sleepers (Vgontzas et al, 1998).
Additionally, the finding that the cognitive dimensions of the SDQ were significantly 
higher in insonmiacs scoring high on depression compared to non-depressed insonmiacs 
adds to the research suggesting the role of cognitive arousal in insomnia (Kuisk, Bertelson 
& Walsh, 1989). However, these results also indicate that the progression from insormiia to 
insonmia co-morbid with depression may be tlnough cognitive, as opposed to somatic, 
ar ousal. Although it has been previously suggested that cognitive arousal is more important 
than somatic ar'ousal (Nicassio et al, 1985), the findings from the present study indicate that 
an understanding of both forms of arousal are important when examining late-life 
insomnia.
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9.3.11 Personality
The findings from the study on personality and insomnia support previous research, in that 
neuroticism is related to reporting a sleep complaint (Adam et al, 1986; Gau, 2000; Morgan 
et al, 1989). The other main finding, confimiing past research, was that perfectionism also 
differentiated insonmiacs fiom normal sleepers (Vincent & Walker, 2000). However, 
where both neuroticism and perfectionism were related to higher levels of sleep disturbance 
and a longer sleep onset latency, after controlling for neuroticism, perfectionism had no 
significant impact on sleep parameters. The ciuTent findings extended beyond traditional 
studies of the relationship between insonmia and personality, in that the relationship 
between personality and other sleep sensitive variables was also examined. The results 
showed neuroticism was a significant predictor of sleep-related dysfunctional beliefs. Sleep 
Discrepancy Index scores and levels of sleep catastrophizing (i.e. the consolidation 
process) whereas perfectionism was unrelated to any sleep sensitive variables.
Overall, the findings suggest that the positive results fi'om previous studies examining 
perfectionism in insonmia may have been due to measuring the neurotic component 
contained within perfectionism and not perfectionism per se. These findings also have 
important implications for treatment practices, as accounting for the influence of 
neuroticism on sleep parameters alone would only partially help. What is needed is an 
understanding of the impact of neuroticism on sleep sensitive variables as well as on the 
insonmiacs’ perceptions of their sleep.
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9.3.12 Social Functioning
Several aspects of social fimctioning were examined in the empirical studies and an 
unusual pattern of results emerged, hi the first study, levels of satisfaction with emotional 
social support did not discriminate insomniacs fiom nomial sleepers, whereas practical 
support did. Additionally, quality of social relationships, as a dimension of Quality of Life, 
did not discriminate insonmiacs fiom normal sleepers. Similarly, levels of social contiol, as 
a cognitive coping strategy, were unrelated to a diagnosis of insomnia and levels of social 
support did not influence the use of social control by insonmiacs. Together, these findings 
would indicate that social fimctioning has a limited relationship with late-life insonmia.
However, the qualitative studies (the interview and the content analysis) highlighted social 
withdrawal as a consequence of insonmia and as a dimension of sleep catastrophizing 
offering a preliminary indication that as insomnia progresses, social relationships decline 
(Ohayon et al, 2001).
9.3.13 Experience and Consolidation
The finding that there were changes in responses on the individual components of the 
DBAS over time and the finding that the belief that 8 horns of sleep is needed for nonnal 
fimctioning was more endorsed by nonnal sleepers compaied to insonmiacs suggests that 
experience of insomnia over a long tenn may result in changes in certain beliefs and 
behaviours (Cuiiess et al, 1993). Additionally, the change in the use of wony, to the use of 
wony and punishment, and the evolving continuums of somatic and cognitive arousal 
explanations further advance the argument that the maintenance of late-life insomnia is not
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a fixed process, rather it is progressive and evidenced by the differences seen in the 
differences in scores between insonmiacs and highly depressed insonmiacs on 
psychological variables. This has important treatment applications as discovering where in 
the consolidation process the insonmiac is will determine the most appropriate and 
efficacious intervention.
9.3.14 Incidence o f  Acute Insomnia and Natural Remission
Of the respondents in the follow-up study, 2.6% no longer complained of insonmia and 
3.4% reported developing insonmia. The data for the acute insoimiia group is consistent 
with Morgan and Clarke’s (1997) incidence rates for insonmia in older adults, increasing 
with age fiom 2.8% in 65-69 year olds to 3.5% in 75-79 year olds, but falls below Ford and 
Kamerow’s (1989) incidence rate of 7.3% in older adults (+65 year olds). Data on the 
incidence of natural remission from insonmia is scarce, therefore fiirther epidemiological 
research, using more representative samples is needed to confirm these findings.
9.4 BRINGING IT ALL TOGETHER
These findings must be interpreted in the wider context of the first two aims of this thesis. 
The first aim was to critically review the existing models of insonmia in light of what is 
laiown about insonmia horn the clinician, the clinical population and the community. It 
was concluded from the literature review that although many of the predictors and 
consequences contained within each model were similar and their inclusion was supported 
by empirical research, each model’s definitional criteria of insomnia precluded an
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understanding of the full range of insomnia experiences and as such the experiences of 
specific groups such as late-life insomniacs.
The second aim was to create a model of insomnia that was not only narrow enough to ‘fit’ 
within the existing models but broad enough in its definitional criteria not to preclude a 
synergistic understanding of insomnia nor limit the tailoring of the model to specific 
insomnia sub-groups. As for the second aim, the Cognitive Consolidation Model of 
Insomnia is ‘narrow’ in that it was constructed around previous frameworks, incorporated 
established components and at each stage, both theoretically and empirically, has been 
related back to the existing models of insomnia and linlced to other empirical evidence in 
order to refine the model’s content and order. These changes can be seen by comparing the 
original Cognitive Consolidation Model (Figure 9.1) to the revised version (Figure 9.2). 
However, the Cognitive Consolidation Model remains broad in its simplicity. Elements that 
showed no influence on insomnia have been excluded and where necessary, the 
components of the Cognitive Consolidation Model have been broadly conceptualised, 
measured and critically examined, highlighting differences based upon definitional criteria 
and the need for the development of tailored measures.
9.4.1 The Changes to the Cognitive Consolidation Model
After study 1, emotional processing was eliminated from the Cognitive Consolidation 
Model and new proposed routes, between high perceived stress and the negative cognitive 
coping strategies and between sleep-catastr*ophizing and perceived stress were forwarded.
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Figure 9.1: The Original Cognitive Consolidation Model
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The rationale for linking sleep catastrophizing to levels of perceived stress in the Cognitive 
Consolidation Model and not directly to the different cognitive coping strategies was due to 
there having to be an affective outcome response from catastrophizing which would create 
unwanted thought intrusions at bedtime. It is further suggested that the stress from the sleep 
catastrophizing builds throughout the day and interferes with sleep at night (either through 
sleep onset difficulties or creating thought intrusions during nocturnal awakenings). This 
suggestion is supported by research suggesting the link between expectation of a poor 
night’s sleep and decrements (perceived or actual) to that sleep episode are influenced by 
levels of stress (Hauri, 2000; Torsvall et al, 1987). Additionally, Wicklow and Espie’s 
(2000) content analysis revealed that insomniacs stress over their sleep patterns at night.
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Figure 9.2: The Revised Cognitive Consolidation Model
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The second change to the Cognitive Consolidation Model was the removal o f several 
cognitive coping strategies and the proposal that a temporal relationship, from an initial use 
of wony to using wony and punislnnent occurred as the insomnia was maintained and was 
based on statistical findings.
In a similar way to the changes made to the relationship between wony and punishment, 
the next significant revision of the Cognitive Consolidation Model was to ‘unpack’ the self- 
identification strategies into two continuums; cognitive aiousal and physiological arousal.
The removal of perfectionism as an influence on sleep parameters and sleep-related 
dysfunctional beliefs was the next modification made to the model. It was shown that after 
controlling for neuroticism, perfectionism had no significant impact on both sleep 
parameters and sleep sensitive variables.
The inclusion of attentional processes between discrepancy anxiety and sleep- 
catastrophizing was the final modification made to the model. A particular' problem 
however is that the relationship between Sleep Discrepancy Index scores, anxiety levels 
and levels of sleep catastrophizing were examined and shown to be positive and the link 
between attentional biases and sleep catastrophizing had also been shown, but the linlc 
between sleep discrepancy anxiety and attentional biases has not.
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9.4.2 The Final Cognitive Consolidation Model o f  Insomnia
The final revised model is split between tlnee phases, the trigger phase, the maintenance / 
consolidation phase and the clnonic / treatment phase. These stages are broadly similar to 
Spielman et al’s (1987) cumulative model of the progression of insomnia, in that the trigger 
phase includes an account of predisposing characteristics and precipitating variables (akin 
to Spielman et al’s pre-morbid and acute insomnia stages). Similarly, the maintenance / 
consolidation phase incorporates perpetuating cognitive factors such as sleep expectations, 
as suggested in Spielman et al’s early insomnia and chronic insomnia stages. However, the 
Cognitive Consolidation Model extends beyond the cumulative model by positing the 
cognitive variables and processes associated with perpetuating the insomnia.
The maintenance of insomnia outlined in the Cognitive Consolidation Model largely 
supports elements from all the other models of insonniia. It supports Harvey (2002) and 
Navon (1994), in that, insomniacs’ attempts to control negative thoughts result in 
paradoxical effects, distress and biases in attentional processing. However, unlike Harvey 
and Navon the Cognitive Consolidation Model does not contend that cognitive evasion 
causes the paradoxical effect but rather won'ying about the stressor (either the trigger 
stressor or subsequently the stress associated with catastrophizing) and subsequently 
punishing oneself. Furthermore, the model conforms to Lundh and Broman’s (2000) 
assertion that personality influences negative appraisals of sleep and daytime functioning, 
however, the Cogiitive Consolidation Model has shown that neuroticism is the personality 
trait associated with these negative appraisals, not perfectionism, and is tied to the 
evaluation between the perceived amount of sleep obtained and dysfunctional sleep-related 
beliefs, not just the appraisal of sleep.
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Another similarity between the Cognitive Consolidation Model and the current models of 
insomnia is the effects of poor sleep on daytime functioning and sleep catastrophizing. 
However, where this has been only suggested by most researchers (with the notable 
exception of Harvey, 2003) the present studies have shown how sleep catastrophizing 
works within the Cognitive Consolidation Model, with it being related to the discrepancy 
between dysfunctional beliefs about sleep and perceived sleep efficiency as well as stress 
and anxiety.
Moreover, the Cognitive Consolidation Model extends beyond any of the cun*ent models of 
insomnia by outlining the conditions leading the insoimiiac to seek treatment. Wliere the 
cuiTent models suggest hyperarousal has direct negative effects on sleep (Lmidli & 
Broman, 2000, Morin, 1993, Perils et al, 1987) the Cognitive Consolidation Model 
suggests that arousal not only relates to the transition between subjective and objective 
insomnia but also increases the individuals’ self-identification as an insomniac. 
Nevertheless, a point to mention is that the Cognitive Consolidation Model does not 
specify whether it is hyperarousal, as traditionally thought, or the conditioned inability to 
de-arouse (as in Espie’s model) as this aspect of arousal was not measured in the present 
studies.
What the studies have shown, and the model aclcnowledges, is that late-life insoimiia is a 
dynamic, multifaceted process, which is liable to changes in the importance and fiequency 
of psychological influences over time. Where in the initial stages of late-life insoimiia, 
perceived sleep efficiency appears to be important; its influence lessens as the insoimiia
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becomes conditioned and then becomes important again as consolidation process continues 
into a clii'onic phase.
9.4.3 Untested Aspects o f  the Cognitive Consolidation Model
The role of the stressor in precipitating an initial sleep disturbance was not examined in the 
present studies. The data from those who developed insomnia in the sub-group analysis 
does suggest that stress does play a role in the initial development of insomnia as perceived 
stress scores significantly increased. However, as the period of time between the baseline 
measures and follow-up was a year, the increase in perceived stress scores may have been 
the initial stages of the consolidation process (as evidenced by the increases in anxiety, 
levels of sleep-related dysfunctional thinking and self-identification strategies) as opposed 
to the initiating of the insomnia. Alternatively, additional predisposing vulnerabilities such 
as the age-related decay in the hypothalamo-pituitary-adrenal axis and increases in cortisol 
release may relate to this increase in perceived stress and would have to be taken into 
account in futine research (Prinz et al, 2000; Van Cauter et al, 1996; Van Reeth et al, 
2000).
Although both cognitive and somatic arousal were examined in terms of self-labelling and 
forming attributions for insomnia, actual levels of arousal and the possible mechanisms 
under which arousal influences insomnia (i.e. hyperarousal, slow habituation, low arousal 
tlrresliold) were not. As yet, the relationship between insonmiacs’ beliefs about the causes 
of their insomnia (cognitive or somatic) and objective measmes of cognitive and somatic 
arousal have not been undertaken.
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Although the pathway between sleep discrepancy anxiety and sleep catastrophizing has 
been demonstrated, the link between this anxiety and attentional biases for sleep related 
and unpleasant stimuli has not. Nevertheless, this pathway is conceptually logical, in that 
an insomniac would evaluate their sleep in the morning, become anxious and sensitive to 
sleep related (physical sensations) and external (environmental) cues, leading to negative 
evaluations, pessimistic thinking and sleep catastrophizing. Wliat is needed, however, is an 
examination of the (mediational / moderational) role of attentional biases in the linlc 
between sleep discrepancy anxiety and sleep catastrophizing.
The final untested component of the Cognitive Consolidation Model is the point at which 
an individual seeks assistance for their sleep problem. Research does indicate a significant 
time gap between an initial sleep disruption and seeking professional help (Morin, 1993). 
However, there is also evidence suggesting that over 70% of insonmiacs do not seek 
treatment from a health care professional (Gallup, 1995). Here, additional factors have to 
be taken into account that may influence the relationship between self-identification as an 
insomniac and receiving help as opposed to being attributed to cognitive consolidation. 
Cultural and regional differences in health care provision (i.e. U.S vs. U.K) and 
accessibility may result in varying referral practices and this will be further cornpoimded 
for older adults by the ‘age illness’ rule (Prohaska et al, 1987) and belief system of the 
health care professional (Haponik, 1992).
9.4.4 The Progression o f  Insomnia
According to the Cognitive Consolidation Model, insonmia progresses from an acute to 
subjective clnonic complaint then to an objective complaint and finally to insoimiia co-
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morbid with depression. This was tentatively evidenced in several studies. Reported poor 
sleep efficiency (a tentative marker of objective insomnia) was associated with an 
increased length of insomnia and insonmiacs that scored liighly on depression reported an 
increased length of insomnia compared to a matched group of insonmiacs. Additionally, 
over time, insomniacs progressed from using worry as their predominate cognitive coping 
strategy to using worry and punishment and those who developed insomnia over the coui'se 
of the year showed a significant increase in the use of worry.
Considering McCann and Stewin’s (1988) finding that worry was associated with an 
increased preferred length of sleep, inespective of the actual sleep obtained and Watts, 
Coyle and East’s (1994) finding that woiTying insonmiacs showed a greater sleep onset 
latency, it can logically be suggested that the increased use of worry would naturally create 
a greater discrepancy between perceived sleep and perceived sleep need and fiiel 
catastrophizing. As yet, however, the specific contribution of punislnnent on prefened 
length of sleep or sleep discrepancy scores has not been examined.
9.4.5 Cognitive Consolidation
According to the final revised model, insonmia initiates at the point of high perceived 
stiess, which feeds into the use of cognitive coping strategies to deal with the stressor. For 
the insomniac, the use of woiTy compounds the stressors influence, resulting in a perceived 
sleep deficiency. The insomniac evaluates the sleep deficiency against dysfimctional beliefs 
about the consequences of poor sleep, creating a sleep discrepancy and provoking anxiety. 
This heightened sense of sleep-related anxiety leads the insomniac to attend to sleep-related 
stimuli (i.e. feelings of tiredness and fatigue) and associate it with unpleasant outcomes.
313
fuelling negative sleep-intrusive thoughts and feelings (sleep catastrophizing). The sleep 
catastrophizing creates high levels of perceived stress, which ai e then wonied over at night, 
creating a vicious cycle between post-sleep anxiety and pre/awakening sleep stress.
Consolidation occms over time and is evidenced by the progiession from the use of worry 
to control unwanted thoughts to the use of wony and punislnnent. Additionally, the 
progressions along the continuums of cognitive and somatic arousal explanations are also 
outcomes of the consolidation process.
9.5 LIMITATIONS
There are several limitations to the present research and although each are siumnarised 
within their corresponding chapter, there are some general limitations. The cross-sectional 
nature of most of the studies precludes discussion on causality and this was made more 
difficult because many of the components in the model were hypothesised to function as 
predictors, maintaining factors or possible consequences. However, the conclusions drawn 
from the main analyses on the components involved in maintaining insoimiia were based 
on longitudinal data and therefore certain inferences about directionality could be made. 
Moreover, the subgroup analyses on those who remitted and those who became acute 
insomniacs allow tentative conclusions about the processes involved in the development 
and remission of insomnia and how they unfold over time.
As for the role of personality, both neuroticism and perfectionism were conceptualised 
from the standpoint that they are endming traits and as such a certain degree of causality 
can be inferred about the role of personality in insomnia. However, sleep catastrophizing
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was not examined prospectively and therefore only preliminary conclusions on the 
relationship between sleep catastrophizing, anxiety and attentional biases in late-life 
insomnia can be made. Even though the 24-SCS was consistent in differentiating 
insomniacs from normal sleepers in each study in which it was incorporated, a test-retest 
psychometric evaluation should be conducted and fiuther evaluations of the 24-SCS, using 
prospective longitudinal data should also be undertaken.
The definition of insomnia used throughout the thesis may also be considered a limitation 
of the research. It has been suggested that the DSM-IV’s diagnosis of ‘primary insomnia’ is 
more highly related to the ICSD’s classification of ‘inadequate sleep hygiene’ than 
psychophysical insonmia (Ohayon & Roberts, 2001). However, the finding that sleep 
hygiene is not a discriminator of insomnia questions the utility of that classification. 
Moreover, throughout the thesis, broad criteria, covering the main diagnostic 
symptomology from all tlnee classification systems was used and stringent exclusion 
criteria based on ‘other sleep disorders’ were adhered to. Additionally, a subjective report 
of insomnia conforms to the AASM recoimnendations (Chesson et al, 1999; Sateia et al, 
2000). Nevertheless, wherever possible sub-group analysis based on different criteria 
(subjective report of insomnia vs. self-reported sleep efficiency) were imdertaken and 
shown to have a minimal impact.
Another aspect of the definition of insonmia that could be considered a disadvantage is the 
inclusion of those who reported a clnonic illness. However, excluding insomniacs (and 
normal sleepers alike) on the basis of reporting a clnonic illness would have eliminated a 
laige percentage of the sample in each study (over 87% in the follow-up study). 
Additionally, excluding on the basis of a clnonic illness would have decreased the
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ecological validity of the findings by providing a distorted view of normal ageing (Crowley 
& Colrain, 2000). Moreover, not discriminating (and ideally controlling for) hypnotic use 
in the studies where medication was a variable, severely limits any conclusion about tlie 
role of medication usage in late-life insomnia.
The sampling strategy in many of these studies resulted in samples comprising largely of 
those who were highly motivated and disproportionate amounts of people with late-life 
insomnia. This bias is reflected in the demographic characteristics of the samples. For 
example, the ratio of insomniacs to normal sleepers seen in studies 1, 2 and 3 does not 
conform to epidemiological estimates of late-life insomnia and thus only tentative 
conclusions about the degree of difference between insomniacs and normal sleepers can be 
made. This bias creates an additional difficulty when considering that all the a priori power 
analyses provided an overall group size and as equal group sizes were assmned, power has 
been diminished. Additionally, in each empirical study the ratio of male to female 
participants was unequal, with men being underrepresented. Although this fits with 
epidemiological data (Rediehs et al, 1990), the lack of males in the studies made 
examinations of gender differences, which may influence the reporting of insomnia, such 
as lifestyle factors (Janson et al, 2001; Shirota et al, 2000), difficult. Additional research 
specifically targeting older males would be beneficial in this respect.
The age ranges included in the study may also be seen as a disadvantage and although this 
was refined from 50 years and over to 60 years and over in studies 5, 6 and 7, the age-range 
in many studies still exceeded 30 year's. However, age-related differences in components 
have been explored using the current data elsewhere (Ellis, Hampson & Cropley, 2002) 
exemplifying only minor changes and age was included as an independent variable in all
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relevant analyses, with limited influence. Additionally, in many of the studies there were 
comparatively few participants over the age of 80 and thus meaningful comparisons would 
have proven difficult.
The small samples of acute insomniacs and naturally remitting insonmiacs limits the 
generalisability of the findings from these sub-groups. However, as these groups were not 
expected initially, their inclusion and analyses allowed for conclusions, albeit tentative 
ones, about the factors involved in the development and remission of late-life insonmia.
There is also a lack of objective measures of insomnia and biological outcome measures 
overall. Where this could be argued to limit tlie generalisability of the findings, the 
Cognitive Consolidation Model was designed to accoimt for the transition between 
subjective and objective insonmia, thus subjective reports of insonmia encompassed both 
groups. Additionally, subjective measures have been shown to be reliable (Coates et al, 
1983). Moreover, wherever possible, the data were analysed using two criteria for 
measuring insonmia to highlight differences between reported quantity and timing of sleep 
against reported quality of sleep. Another consideration is that many objective measures 
(such as psychoneuroimmunological assays of stress and anxiety) would have been 
confounded by changes in the endocrine system, circadian rhytlim and homeostatic 
functioning, associated with normal ageing, especially considering the inclusion of people 
with clnonic ilhiesses.
More importantly, there are ethical and ecological considerations to using ‘gold standard’ 
objective measures of sleep (i.e. PSG), especially with older adults (Wohlegemuth et al, 
1999) and although other objective measures such as actigiaphy have been shown to be
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reliable and valid (Hauri & Wiseby, 1992), considering the sample sizes needed to assure 
sufficient power from which to make confident inferences, using actigiaphy would have 
proven logistically impossible due to financial and time constraints. Moreover, many of the 
components contained within the Cognitive Consolidation Model have already been 
examined in past research and shown similai" results to those found here, using objective 
measures of sleep. However, replications of the studies, using objective / biological 
outcome measures, should be considered.
A more general limitation is the use of self-reports fram which judgements and analyses 
were made. Where this may have smaller implications for psychological constructs such as 
dysfimctional beliefs, sleep catastrophizing, stress and anxiety as they have been shown to 
relate to objective sleep measures in the same maimer and direction as found in the present 
studies, the self-reporting of behaviour is different. Experience is a major factor in late-life 
insonmia and therefore lay loiowledge about the behavioural factors that influence sleep 
(i.e. sleep hygiene variables) may have resulted in reporting biases or demand 
characteristics in order to counteract ‘self blame’. Again, objective measmes of sleep 
hygiene vaiiables would have proven logistically problematic but future research should 
attempt to examine whether a disparity between self-reported sleep hygiene and actual 
sleep hygiene occurs.
In attempting to encompass the full range of late-life experiences of insomnia, generalised 
measures (i.e. not sleep specific anxiety and sleep specific stress measures) tended to be 
used. Where these measures aie generic and thus the variance they explained in the studies 
or their discriminatory power could have been diminished by their lack of sensitivity 
towards late-life insonmiacs, using these measures was beneficial for two reasons. In the
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main, previous research has shown them to be valid and reliable and thus solid inferences 
could be made. Further, these measures also provided valuable noimative data from which 
comparative inferences could be made. Additionally, where necessary and possible (i.e. the 
24-Hour Sleep Catastrophizing Scale) a tailored scale was constructed. However, 
examining the reliability coefficients within the cunent data sets and the noimative data 
provided, does suggest that some measures may have been inappropriate. For example, the 
SDQ dimension; ‘sleep pattern difficulty’ and the TCQ dimension; ‘social control’. 
Additionally, the mean scores on some measmes were considerably different from the 
noimative data provided with the corresponding test, hi these cases, tentative conclusions 
are made and future research should create and tailor measures specifically for late-life 
insonmiacs.
The time dimension used in many of the measmes was different and may also be of 
concern. Wliereas the 24-SCS and SDQ pertain to the present time, the HADS and WHO- 
QOL-BREF use a ‘past few weeks’ / two-week retrospective period, the PSQI is used over 
a one-month retrospective period, the TCQ and IP IP are measmed on ‘typical / general use’ 
of each technique and the DBAS, SOS-B, and IPIP and are more generalised still. Although 
tliis may be considered a disadvantage, each reflects its theoretical temporal stability. 
Wliereas scales such as the DBAS, TCQ and IPIP are not likely to demonstrate marked 
changes in a short period of time, levels of perceived stress, quality of life and anxiety are 
more likely to and thus temporal synclnonisatioii between measures would have made it 
difficult to examine changes over time. Additionally, changing the parameters of 
‘established’ psychometric tests would have invalidated them.
319
9.6 FUTURE DIRECTIONS
9.6.1 Vulnerability in the Remission from Insomnia
One of the main findings from the subgroup analyses was that where marked changes in 
psychological variables were observed for those who developed insonmia between baseline 
and follow-up, there were very few differences in the natural remission group. This giroup 
still utilised worry as a cognitive coping stiategy and showed no decline in anxiety or 
stress. One of the conclusions drawn firom these findings was that natural remitters might 
be vuhierable to relapse. This suggestion is supported by the finding that one of the main 
predictors of insonmia is a past complaint of insonmia (Morin, 1993), however, what is 
required is a systematic longitudinal analysis of these psychological variables over the 
course of the remission to see if there are any buffers against relapse.
9.6.2 Natural Remission
The present findings; that few differences in psychological characteristics were associated 
with the natural remission of insonmia, raise the question of spontaneous remission within 
the CCMI. Where the CCMI offers an understanding of the development and progression 
of insonmia in older adults, the spontaneous remission of insonmia is less clear. From the 
CCMI it is assumed that the negative psychological consequences of insoimiia will be 
lessened by the adoption of an ‘insomnia’ identity (as evidenced by scores on the Sleep 
Disturbance Questionnaire) and seeking health care assistance. However, the possibility 
remains that other ‘identities’ are adopted, which stop consolidation firom occurring but 
also negate the need to seek sleep specialist attention. The identity of ‘short sleeper’ for
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example may lessen levels of daytime catastTophizing, reduce the dissonance between poor 
perceived sleep efficiency and sleep-related dysfunctional beliefs. Tentative support for this 
ai'gument can be seen in the differences between complaining poor sleepers and non- 
complaining poor sleepers in the first sub-group analysis (Chapter 6) with the complaining 
group reporting a higher Sleep Discrepancy Index than the non-complaining group. 
Additionally, the identity of short sleeper may be more pertinent to older adults due to lay 
beliefs about sleep and ageing and the ‘age illness’ rule.
Another possibility for natural remission under the CCMI is if the insomnia was being 
driven in part by an external factor such as chronic pain. The removal of that pain (either 
tlirough psychological or phannacological intervention) would allow the individual to get 
off to sleep or have fewer nocturnal awakenings and thus consolidation and daytime 
catastrophizing would not occur.
The extensive amount of sleep self-help material cunently available may also hold the key 
to the reports of natural remission in late-life insomnia. Many self-help strategies involve 
teaching thought control strategies which would replace pimisliment. In these cases, the 
individual has changed the cognitive coping strategy utilised leading to more positive 
appraisals of sleep and reductions in cognitive consolidation and catastrophizing. However, 
as none of these theories have been tested within the current data, only speculative 
comments can be made at this time.
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9.6.3 Extending the Cognitive Consolidation Model
The Cognitive Consolidation Model, in its present fonn, extends from the point of the 
initial sleep disruption through its acute phase and beyond to its long-term maintenance, 
tlnrough the consolidation process. Although this provides many avenues for understanding 
the development and progression of the disorder and therefore highlights some of points at 
which intervention would be most efficacious, it has to be considered within the full 
spectrum of late-life insomnia seen in the community. The extensive use of 
benzodiazepines and hypnotic medications to control sleep within the older-adult 
population is widely laiown (Morgan, 1992). Wliereas the CCMI discusses the point at 
which medical intervention is most likely sought and pharmacological assistance most 
likely given, it does not extend to provide an understanding of what happens next, however, 
several avenues can be posited. Where it is suggested that the cycling between 
catastrophizing and negative evaluations of a sleep discrepancy leads to conditioned 
consolidation and self-identification, the sudden withdrawal of phannacological treatments 
would place the individual back in this consolidation process without adequate 
psychological resources to cope and would most likely result in anxiety and increasing 
depression. Additionally, the loss of efficacy of phannacological agents would usually go 
un-reported, as this would question the validity of the insomniacs’ self-identification. What 
is needed for the withdrawal of medication is an intervention such as a version of the 
Mismatch Treatment Paradigm (see below), which specifically accounts for the 
physiological changes and the toxicity caused by pharmacological agents.
Another area that has not been adequately addiessed within the CCMI is late-life insomnia 
due to illness. Although the CCMI makes no distinction between primary and secondary
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insomnia within older adults, illnesses and conditions which directly affect sleep 
parameters (uncontrolled illnesses that affect the Central Nervous System and clnonic 
pain), may circumvent components or pose different challenges and pathways not 
highlighted by the CCMI. It is at this point that the simplicity of the CCMI is 
advantageous. Where the CCMI suggests sleep-catastrophizing is the main mechanism 
behind the consolidation process for insonmiacs, within the clnonically ill or those with 
clnonic pain, the concept of catastrophizing can be extended to include a more generalised 
operationalisation of ‘health anxiety’, which would incorporate health-related beliefs, 
thoughts, feelings and behaviours as well as sleep-specific catastrophizing. Additionally, 
self-identification strategies could also be expanded to include the ‘sick role’ and other 
illness related identities.
9.7 TREATMENT ISSUES
The Cognitive Consolidation Model states that the initiation of insomnia occurs when a 
stressor creates a mismatch between perceived sleep parameters, perceived sleep need and 
catastrophic consequences. According to the Cognitive Consolidation Model, Üiis 
mismatch will naturally reduce for some, however, for others the mismatch will be 
maintained or accentuated tlrrough stress and anxiety, fuelled by the use of negative 
cognitive coping strategies, high levels of sleep-related dysfunctional beliefs and sleep 
catastrophizing during the day (i.e. the consolidation process). However, this process is not 
only psychological but also physiological, in that the homeostatic and circadian systems are 
negatively affected by the stress and anxiety, resulting in cognitive and somatic arousal and 
a giadual transition from subjective insonmia to objective insonmia, with an observable 
move away horn ‘nonnal’ sleep pai'ameters. Over time this mismatch becomes
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psychologically and physiologically conditioned and in an attempt to reduce the mismatch, 
the individual self-labels himself or herself as an insomniac and seeks tr eatment.
From a biomedical perspective, the use of sedatives / hypnotics is an attempt to force the 
homeostatic and circadian systems to realign themselves with ‘normal’ sleep parameters to 
reduce the disparity. However, this is problematic for two reasons. Primarily, the efficacy 
of pharmacological agents for insomnia is short-lived, has the capacity for rebound and has 
serious side-effects (especially for older adults). The other problem with pharmacological 
therapy as a stand-alone treatment is that reducing the mismatch without adequately 
addressing psychological factors ‘locks in’ the cycles of negative thinking, with the 
potential for harm when pharmacological therapy looses efficacy. For older adults 
addressing insomnia pharmacologically is even more problematic as psychological factors 
are more important in tackling the mismatch because the disparity can be caused or 
exacerbated by ‘normal’ changes in sleep architecture and increased morbidity. 
Additionally, by the time a sleep complaint is reported and acknowledged by a health care 
professional as more than a sign of age or outcome of morbidity, the consolidation process 
has been conditioned.
Under the CBT treatment paradigm, the aim is to identify and minimise the level and 
intensity of sleep-related dysfunctional thinlcing, riunination and post-sleep catastrophic 
thinking, whilst increasing levels of sleep self-efficacy and positive cognitive and 
behavioural management strategies. However, the main difficulty with attempting to 
challenge so many disparate forms of thinking is that, and as the present studies have 
shown, insomniacs thinlc about their sleep in accordance with their evaluations of sleep 
quality, quantity and timing and therefore if  their sleep has become fiagrnented tlrrough
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cognitive and physiological arousal CBT treatments only addi'ess half the cause. Similarly, 
the present study has shown that the psychological coping strategies employed, 
explanations for insomnia and dysfimctional beliefs about sleep change over time and 
therefore may have differential effects at different stages of the disorder. Moreover, 
addressing the influence of neuroticism in the initiation, development and progiession of 
insomnia is difficult as neuroticism is an ever-present risk factor. Therefore, this 
deconditioning of the consolidation process as a singular treatment is precarious at best as 
it leaves the ‘treated’ insonmiac vulnerable to relapse.
9.7.1 The Mismatch Treatment Paradigm
Drawing on the principles of cognitive dissonance (i.e. that an individual will attempt to 
minimise any disparity between objective and subjective reality by creating an explanation 
or change in identity), the Mismatch Treatment Paradigm’s (MTP) aim is to challenge the 
nature of the mismatch between objective sleep parameters and subjective interpretations, 
whilst dispelling the possible avenues that lead to insomnia self-identification (dissonance), 
hi this instance the clinician either reduces the disparity, preventing dissonance firom 
occurring, or challenges the dissonance so the disparity can be addressed.
The parameters under which primary prevention is outlined under the MTP mainly relate to 
the influence of personality and stress on sleep. Not only would increased support and 
advice about sleep during major stressors be advantageous (i.e. decatatsrophizing negative 
outcomes and dispelling dysfimctional beliefs about the abnormality of sleep disruptions 
caused by a major life stressor) the Imowledge that those who are more nemrotic have an 
added vulnerability to the development of insomnia also provides the possibility for ‘at
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risk’ targeting. It is dining this period that age-related changes in sleep architectnie should 
also be highlighted and only then short-term pharmacological intei*ventions be advocated. 
Another early intervention point would be attempting to prevent the insomniac from 
employing worry (and subsequently punishment) as cognitive coping strategies by 
challenging their usefulness.
The preliminary stage of the MTP for the treatment of the maintenance of late-life 
insomnia would be to gather information to uncover where in the consolidation process the 
insomniac was, so a tailored intervention can be developed. This phase would involve 
monitoring the insomniacs’ ‘typical’ sleep patterns unobtrusively (e.g. actiwatch), whilst 
gathering information on levels of neuioticism, self-reported sleep paiameters, cognitive 
coping strategies, dysfunctional beliefs and levels of sleep catastrophizing. This would 
provide information on where the disparity between ideal and actual sleep parameters was 
most pronounced as well as inform the clinician of the extent of consolidation.
For those in the early stages of insomnia, i.e. before the consolidation between worry and 
punishment and identification of an insomnia identity, tlrrough self-identification strategies, 
the most likely area from which to combat the maintenance of insomnia is at the evaluative 
stage between perceived sleep efficiency and dysfimctional beliefs because this would 
prevent catastrophizing. Using the information gathered, the clinician would then attempt 
to reduce the mismatch by focusing on the area of greatest disparity (psychological or 
physical). For those with long-term insomnia the most efficacious area to focus upon would 
be sleep catastrophizing and self-identification strategies. In these cases the mismatch has 
to be explicitly explored by the clinician and the insomniac together. By involving the
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insomniac in the evaluative process in all stages of progression and maintenance, levels of 
self-efficacy will be increased.
9.8 CONCLUSIONS
The aim of this thesis was three-fold. The first phase was to critically examine the 
applicability of cuiTent models of insomnia to the specific problems associated with late- 
life insomnia. This was followed by the formulation of a model particulaily for late life 
insonmia, based partly on the existing models and partly informed by psychological 
Imowledge of insomnia and gerontological Imowledge regarding the sleep of older adults, 
and finally, the model was tested tlrrough an investigation of the psychological and 
behavioural predictors aird consequences contained within the model. Overall, the model 
has been modified from its original fomr (Figure 9.1) to accoimt for the findings from each 
study (Figure 9.2).
A general conclusion is that late-life insonmia is a multifaceted phenomenon, as suggested 
by researchers such as Dodge (1995) and Morgan (2000). Starting from the premise that 
older adults are increasingly vulnerable to insomnia due to biological changes (Carskadon 
et al, 1982) and psychological challenges (O’Brien-Counihan, 1997) inlrerent to noimal 
ageing, the Cognitive Consolidation Model, has uncovered many of the predictors and 
consequences associated with late-life insonmia. Additionally a framework from which 
intervention and treatment strategies can be tailored, specifically for this group, have been 
provided. The main contributions made through the constmction and testing of the 
Cognitive Consolidation Model siuToimd the construction and testing of the Sleep 
Discrepancy Index and Sleep Catastrophizing Scales, hi both cases the scales were shown
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to be reliable and valid in discriminating insomniacs from nonnal sleepers. Additionally, 
tlnrough the testing of the model it has been shown that it is not the level of emotional 
processing that is related to late-life insomnia but the types of cognitive coping strategies 
used.
Overall, the present studies have demonstrated that late-life insomniacs consolidate their 
experiences over the course of their insomnia tlnough stress, worry, and punislnnent over 
daytime sleep catastrophizing and overly negative evaluations of sleep perfoiinance and 
sleep-related anxiety during the day and these are eventually formulated into somatic and 
cognitive arousal explanations for insomnia.
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Email: j.ellis@surrey.ac.uk
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Sleep and Older Adults Study 
2001
Thank you for your interest in the study on Sleep and Older Adults. The study that is 
being undertaken by m yself is looking at the psychological, social and behavioural 
aspects o f late-life insonmia, although you do not have to be an insomniac to take part.
This study is designed to examine your attitudes, beliefs about sleep and how these 
factors influence your experiences and expectations o f sleep. W e are specifically 
looking for people to take part
The Sleep Diary on the following page is for recording the characteristics o f  your 
sleep over one week to see if, and in which ways, it changes over this time. Please fill 
this in eveiy day, preferably soon upon waking. I f  you miss a day o f the Sleep Diary, 
don't w ony, just cross that day out and cany  on. I f  there is no appropriate response to 
any question in the booklet, please put N /A  next to the question. The other tliree 
questionnaires only have to be completed once and can be filled in at any time.
We just need to take a few details from you;
Wliat is your age?.......................................................................................................
Would you describe yourself as an insomniac?.......................................................
Are you Male or Female?...........................................................................................
Do you suffer from any illnesses, including any sleep disorders? (please list them below)
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If you are on any medication, please use the space below to tell us what it is, how often you 
take it and how much you take per day.
Do you have a history of brain injury or psychological problems?.
Thank you again for taking part, if you would like a copy of the results please tick tliis box.
Please do not remove this page
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Please retmii in the stamped addressed envelope provided to: 
Jason Ellis
Department of Psychology
University of Siurey
Guildford
SURREY
GU2 7XH
Telephone: 01483 879447
Fax: 01483 879553
E-mail: j ay_psych@hotmail.com
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Most people experience unpleasant and /  or unwanted thoughts (in verbal or picture 
form), which can be difficult to control. We are interested in the techniques that you 
generally use to control such thoughts. Below are a number o f  things that people do to 
control these thoughts. Please read each statement carefully, and indicate how often you 
use each technique by circling the appropriate number. There are no right or wrong 
numbers. Do not spend too much time thinking about each one.
Never Sometimes Often Always
1. 1 call to mind positive images instead 1 2 3 4
2. I tell myself not to be so stupid 1 2 3 4
3. 1 focus on the thought 1 2 3 4
4. I replace the thought with a more trivial bad thought 1 2 3 4
5. I don’t talk about the thought to anyone 1 2 3 4
6. 1 punish myself for thinking the thought 1 2 3 4
7. 1 dwell on other worries 1 2 3 4
8. 1 keep the thought to myself 1 2 3 4
9. 1 occupy myself with work instead 1 2 3 4
10.1 challenge the thought’s validity 1 2 3 4
11. I get angry at myself for having the thought 1 2 3 4
12.1 avoid discussing the thought 1 2 3 4
13.1 shout at myself for having the thought 1 2 3 4
14.1 analyse the thouglit rationally 1 2 3 4
15. I slap or pinch myself to stop the thought 1 2 3 4
16. 1 think pleasant thoughts instead 1 2 3 4
17.1 find out how my friends deal with these thoughts 1 2 3 4
18.1 worry about more minor things instead 1 2 3 4
19. 1 do something that I enjoy 1 2 3 4
20.1 try to reinterpret the thought 1 2 3 4
21.1 think about something else 1 2 3 4
2 2 .1 think more about the more minor problems I have 1 2 3 4
23. 1 try a different way of thinking about it 1 2 3 4
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24. I think about past worries instead 1 2 3 4
25. 1 ask my friends if they have similar thoughts 1 2 3 4
26. I focus on different negative thoughts 1 2 3 4
27. 1 question the reasons for having the thought 1 2 3 4
2 8 .1 tell myself that something bad will happen 
if I think the thought 1 2 3 4
29. 1 talk to a friend about the thought 1 2 3 4
3 0 .1 keep myself busy 1 2 3 4
For the next questions, please list up to five  people who are important to your life. Typical 
relationships include partner, children, siblings, close friends. For each person please circle a 
number from I to 7 to show how well he or she provides the type o f help that is listed. The 
second part o f each question asks you to rate how you would like things to be if  they were 
exactly as you hoped fo r  (your ideal). As before, please put a circle around one number 
between 1 and 7 to show what that rating is.
Please circle ju st one number fo r  each question.
35. 3a) Does he/she give you practical help?
36. 3b) What would your ideal rating be?
33. 2a) Can you lean on and turn to this 
person in times o f  difficulty?
34. 2b) What rating would your ideal be?
37. 4a) Can you spend time with him/her 
socially?
38. 4b) What would your ideal be?
PERSON 1 IS
31. la) Can you trust, talk to frankly and 
share your feelings with this person?
32. lb) What rating would your ideal be?
NEVER SOMETIMES ALW AYS
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5 1. 3a) Does he/she give you practical help?
52. 3b) What would your ideal rating be?
43. 3a) Does he/she give you practical help?
44. 3b) What would your ideal rating be?
49. 2a) Can you lean on and turn to this 
person in times o f  difficulty?
50. 2b) What rating would your ideal be?
45. 4a) Can you spend time with him/her 
socially?
46. 4b) What would your ideal be?
53. 4a) Can you spend time with him/her 
socially?
54. 4b) What would your ideal be?
41. 2a) Can you lean on and turn to this 
person in times o f  difficulty?
42. 2b) What rating would your ideal be?
47. la) Can you trust, talk to frankly and 
share your feelings with this person?
48. lb ) What rating would your ideal be?
PERSON 3 IS NEVER SOMETIMES ALW AYS
39. la) Can you trust, talk to frankly and 
share your feelings with this person?
40. lb) What rating would your ideal be?
PERSON 2 IS NEVER SOMETIMES ALW AYS
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67. 3a) Does he/she give you practical help?
68. 3b) What would your ideal rating be?
59. 3a) Does he/she give you practical help?
60. 3b) What would your ideal rating be?
61. 4a) Can you spend time with him/her 
socially?
62. 4b) What would your ideal be?
69. 4a) Can you spend time with him/her 
socially?
70. 4b) What would your ideal be?
57. 2a) Can you lean on and turn to this 
person in times o f  difficulty?
58. 2b) Wliat rating would your ideal be?
65. 2a) Can you lean on and turn to this 
person in times o f  difficulty?
66. 2b) What rating would your ideal be?
55. la) Can you trust, talk to frankly and 
share your feelings with this person?
56. lb) What rating would your ideal be?
PERSON 4 IS NEVER SOMETIMES ALW AYS
63. la) Can you trust, talk to frankly and 
share your feelings with this person?
64. lb) What rating would your ideal be?
PERSON 5 IS NEVER SOMETIMES ALW AYS
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Below are 10 statements reflecting attitudes and beliefs about sleep. Please circle the 
number that best represents your level o f  agreement to each statement.
71.1 need 8 hours o f sleep to feel refreshed and function well during the day.
STRONGLY STRONGLYAGREE............ ...DISAGREE
1 2 3 4 5 6 7 8 9 10
72. When I don’t get the proper amount o f sleep on a given night, I need to catch up on the 
next day by napping or on the next night by sleeping longer.
STRONGLY STRONGLY
AGREE.................................................................          .....DISAGREE
1 2 3 4 5 6 7 8 9  10
73. I am concerned that chronic insomnia may have serious consequences on my physical
health.
STRONGLY STRONGLY
AGREE...............
1 2 3 4 5 6 7 8 9 10
74. When I have trouble getting to sleep, I should stay in bed and try harder.
STRONGLY STRONGLY
AGREE................................................................................................................ .DISAGREE
1 2 3 4 5 6 7 8 9  10
75. I am worried that I may lose control over my abilities to sleep.
STRONGLY STRONGLY
AGREE............................................ ........ ...DISAGREE
1 2  3 4 5 6 7 8 9 10
76. After a poor night’s sleep, 1 know that it will interfere with my daily activities on the next
day.
STRONGLY STRONGLY
AGREE.................................
1 2 3 4 5 6 7 8 9 10
77. When I feel irritable, depressed, or anxious during the day, it is mostly because I did not 
sleep well the night before.
STRONGLY STRONGLY
AGREE.......................................      ........DISAGREE
1 2 3 4 5 6 7 8 9  10
78. When I sleep poorly on one night, I know it will disturb my sleep schedule for the whole
week.
STRONGLY
AGREE................................................
STRONGLY
..DISAGREE
1 2  3 4 5 6 7 8 9 10
79. When I feel tired, have no energy, or just seem not to function well during the day, it is 
generally because I did not sleep well the night before.
STRONGLY STRONGLY
AGREE............................................................................    ....DISAGREE
1 2 3 4 5 6 7 8 9  10
80. I get overwhelmed by my thoughts at night and often feel I have no control over this
racing mind.
STRONGLY STRONGLY
AGREE..................... DISAGREE
1 2 3 4 5 6 7 8 9 10
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This questionnaire asks how you feel about your quality o f life, health and other 
areas o f your life. Please answer all the questions. If you are unsure about which 
response to give to a question, please choose the ONE that appears m ost 
appropriate. This can often be your first response.
Please keep in mind your standards, hopes, pleasures and concerns. We ask that you  
think about you life in the last two weeks. Please read each question, a ssess  your 
feelings, and circle the number on the scale for each question that gives the best 
answer for you.
Very poor Poor
Neither 
poor nor 
good
Good Very good
How would you rate your 
quality of life? 1 2 3 4 5
How well are you able to get 
around? 1 2 3 4 5
81
82
Very
Dissatisfied Dissatisfied
Neither 
Satisfied nor 
Dissatisfied
Satisfied VerySatisfied
How satisfied are you with 
your health? 1 2 3 4 5
How satifsied are you with 
your ability to perform daily 
living activities?
1 2 3 4 5
How satifsied are you with 
your capacity for work?
1 2 3 4 5
How satifsied are you with 
yourself?
1 2 3 4 5
How satifsied are you with 
your personal relationships?
1 2 3 4 b
How satifsied are you with 
with your sex life?
1 2 3 4 b
How satifsied are you with 
the support you get from your 
friends?
1 2 3 4 5
How satifsied are you with 
the conditions of your living 
place?
1 2 3 4 5
How satifsied are you with 
your access to health 
services?
1 2 3 4 5
HOW satifsied are you witn 
your transport?
•| 2 . .. 3 .. 4 5
83
84
85
86
87
88
89
90
91
92
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93
94
95
96
97
98
99
Not at all A little A moderate amount Very much
An extreme 
amount
How much do you feel that 
pain prevents you from doing 
what you need to do?
1 2 3 4 5
How much do you need 
medical treatment to function 
in your daily life?
1 2 3 4 5
How much do you enjoy life? 1 2 3 4 5
To what extent do you feel 
life to be meaningful?
1 2 3 4 5
How well are you able to 
concentrate?
1 2 3 4 5
How safe do you feel in your 
daily life?
1 2 3 4 5
How healthy is your physical 
environment?
1 2 3 4 5
Not at all A little Moderately Mostly Completely
Do you have enough energy 
for everyday life?
1 2 3 4 5
Are you able to accept your 
bodily appearance?
1 2 3 4 5
10 what extent do you have 
enough money to meet your 
needs?
1 2 3 4 5
How available to you is the 
information that you need in 
your day-to-day life?
1 2 3 4 5
10 what extent do you nave 
the opportunity for leisure 
activities?
1 2 3 4 5
100
101
102
103
104
105
Never Seldom Quite Often Very Often Always
How often do you have 
negative feelings, such as 
blue mood, despair, anxiety, 
depression?
1 2 3 4 5
106 Did someone help you fill out this form? Yes "No"
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The next questions are about how you feel. Read each item and tick the box next to the reply 
that comes closest to how you have been feeling in the past weeks. Don't take too long over 
your replies, your immediate reaction will probably be more accurate than a long, 
thought-out response.
107  1
108 3
109 5
110 7
111 9
112 11
113 13
1 feel tense or 'wound up': 114 2 1 still enjoy the things 1 used to enjoy:
Most of the time Definitely as much
A lot of the time Not quite as much
From time to time, occasionally Only a little
Not at all Hardly at all
1 get a sort of frightened feeling as if 115 4 1 can laugh and see  the funny side of things:something awful is about to happen:
Very definitely and quite badly As much as 1 always could
Yes, but not too badly Not quite so much now
A little, but it does not worry me Definitely not so much now
Not at all Not at all
Worrying thoughts go through my mind 116 6 1 feel cheerful:
A great deal of the time Not at all
A lot of the time Not often
From time to time, but not too often Sometimes
Only occasionally Most of the time
1 can sit at ease and feel relaxed: 117 8 1 feel as if 1 have 'slowed down':
Definitely Nearly all the time
Usually Very often
Not often Sometimes
Not at all Not at all
1 get a sort of frightened feeling, like 118 10 1 have lost interest in my appearance:
butterflies in my stomach:
Not at all Definitely
Occasionally I don't take as much care as 1 should
Quite often 1 may not take quite as much care
Very often I take just as much care as ever
1 feel restless as if 1 have to be on 119 12 1 look forward with enjoyment to things:
the move:
Very much Indeed As much as I ever did
Quite a lot Rather less than 1 used to
Not very much Definitely less than 1 used to
Not at all Hardly at an
1 get a suooen reeling or panic: 120 14 1 can enjoy a good oook or radio or I v
programme:
very orten indeea urten
uuite orten sometimes
Not very orten Not orten
Not at an Very beiaom
------------------------------------------------- 3T5-
The questions in this scale ask you about your feelings and thoughts during the last month. 
In each case, you will be asked to indicate how often you felt or thought a certain way. 
Although som e o f the questions are similar, there are differences between them and you 
should treat each one as a separate question. The best approach is to answer each  
question fairly quickly. That is, don't try to count up the number of times you felt a particular 
way, but rather indicate the number that seem s like a reasonable estimate.
Never
Almost
Never
Some
Times
Fairly
Often
Very
Often
121
In the last month, how often have you been upset 
because of something that happened unexpectedly? 1 2 3 4 5
122
In the last month, how often have you felt that you were 
unable to control the Important things in your life? 1 2 3 4 5
123
In the last month, how often have you felt nervous and 
stressed? 1 2 3 4 5
124
In the last month, how often have you dealt with irritating 
life hassles? 1 2 3 4 5
125
In the last month, how often have you felt that you were 
effectively coping with important changes that were 
occuring in your life? 1 2 3 4 5
126
In the last month, how often have you felt confident 
about your ability to handle your personal problems? 1 2 3 4 5
127
In the last month, how often have you felt that things 
were going your way? 1 2 3 4 5
128
in tne last month, how often nave you touna tnat you 
could not cope with all the things you had to do? 1 2 3 4 5
129
In the last month, how often have you been able to 
control irritations in your life? 1 2 3 4 5
130
In the last month, how often have you felt that you were 
on top of things? 1 2 3 4 5
131
In the last month, how often have you been angered 
because of things that happened that were outside of 
your control? 1 2 3 4 5
132
In the last month, how often have you found yourself 
thinking about things that you have to accomplish? 1 2 3 4 5
133
In the last month, how often have you been able to 
control the way you spend your time? 1 2 3 4 5
134
In the last month, how often have you felt difficulties 
were piling up so high that you could not overcome 
them? 1 2 3 4 5
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Sleep Pattern Questionnaire
Please read the following statements and circle the number which you feel best 
represents your sleep. Work through the questionnaire responding to each 
statement or question.
Some Almost 
Never Rarely Times Always Alwayi
135 1 usually have trouble falling asleep N/A 1 2 3 4 5
136 1 usually have trouble maintaining sleep N/A 1 2 3 4 5
137 1 usually wake up too early N/A 1 2 3 4 5
138 1 am usually refreshed when 1 wake in the morning N/A 1 2 3 4 5
139 1 lie awake anxious and unable to relax N/A 1 1 3 4 5
140 1 feel as though my mind will not switch off N/A 1 2 3 4 5
141 1 feel wide awake at bedtime but not anxious N/A 1 2 3 4 5
142
1 often wake up at approximately the same time 
every night N/A 1 2 3 4 5
143 At what time is this approximately? .......A M / Pm
I often wake with a sudden start but do not know why N/A Î 2 3 4 5
ATter waking i Tina it dirricuit to get back on to sleep NIA  T 2 3 4  5
144
145
146
147
148
149
150
After waking I find it easy to get back off to sleep 
but will awaken several times during the night 
I feel that my sleep is very shallow and that I am 
easily woken
N/A 1
N/A
If I wake during the night, I lay in bed until sleep 
comes aqainlTl-wafre during the night, I get out of bed until I 
am tired again
I find that I wake up earlier than I would like and 
feel unrefreshed
N/A
N/A
■NT
A
151 Is your sleep problem / Getting better / uetting Worse / No uitterent
152 Is your sleep problem better or worse in summer / Better / Worse / No Change
153 Do you wake up with a headache? Yes / NO
154 At what time do you go to bed on weeknights / (approx.)
155 At what time do you go to bed at weekends? (approx.)
156 Do you read / watch t.v / work in bed? Yes / No
15/ At what time do you wake up on weekdays / (approx.)
158 At what tirhe do you wake up on weekends? (approx.)
159 Do you use an alarm clock? Yes / No
160
un average, how much sleep do you ininK that 
you get per night on weeknights? (hours approx.)
161
On average, howmuch sleep do you think that 
you get per night on weekends? (hours approx.)
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162 1 wake up in the morning feeling refreshed N/A 1 2 3 4 5
163
1 wake up in the morning feeling un refreshed and 
ffifil 1 nefid m ore sleen N/A 1 2 3 4 5
164
1 often fall asleep again after the alarm clock has 
□one off N/A 1 2 3 4 5
165 1 find it quite difficult to get motivated in the morning N/A 1 2 3 4 5
166 1 feel very sleepy during the day N/A 1 2 3 4 5
167 1 feel more irritable than 1 used to N/A 1 2 3 4 5
168 1 feel that 1 cannot concentrate as much as 1 used to N/A 1 2 3 4 5
169 1 often take naps during the day Always / Sometimes / Never
170 1 find these naps refreshing Yes / No / N/A
171 My overall sleep routine differs while 1 am on holiday Yes / No / N/A
172 Do you sleep better in unfamiliar surroundings Yes / No T N/A
173 Do you suffer from recurring nightmares? Yes / No
174 Can you recall the content of these nightmares? Yes / No
175|Ü0 you suffer from the following? ( tick all that apply and how long you have had the condition)
Epilepsy
Chronic Lung Disease
e.g. asthma, bronchitis, chronic obstructive airways disease, emphysema
Chronic Pain e.g. arthritis, back / muscular pain
Restless Legs / Snoring / Sleep Apnoea
Diabetes Type 1 or 2
High Blood Pressure
Hyperthyroidism
Tinnitus
Psychological Problems
e.g. anxiety / depression, eating disorders, addictive behaviour 
Serious head injury n
If you suffer from any other illnesses please use additional paper to give a brief description 
1761 Are you currently on any medications?-------------------- 1
(write the name, dosage per day and duration of use)
177
-6?6-
Do you sm oke? Yes / No
If so how m any a day?................................................................ .................. .............................
Do you drink alcohol? Yes / No
If so how m any units per w eek?................................................................ .............................
Do you drink tea / coffee / cola? Yes / No
If so how m any cups a day?
T ea   (cups per day)
Coffee  (cups per day)
Hot Chocolate or similar  (cups per day)
Cola ................. (cups per day)
At w hat tim e do you drink your last cup of tea /
coffee or cola of the day? ..................
How m any hours before bedtim e is your last m eal?  hours
Do you take regular exercise Yes / No
If so, p lease write a brief description of the exercises you do and how often.
178
179
180 
181 
182 
183
184
185
186 
187
188 Do you exercise within 2 hours of bedtim e? Yes "N o "
189
Do you have trouble sleeping due to external 
noise e.g. children's m ovem ents, feeding routines, 
traffic, aircraft, neighbours, partner's m ovem ents, 
partner's snoring.
Yes / No
190 IS tne bedroom: 10 0  not Yes / No
191 Too cold Yes / No
192 Too light Yes /  No
193 Too dark Yes /  No
194 Do you have an alarm  clock visible in your bedroom Yes / No
Thank y o u  If you feel that there is any further information, relevant to your sleep pattern,
please write ashort description in the space below.
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Please put an 'X' in the appropriate box, depending upon how true you feel each of the 
following statem ents is for your typical sleep pattern.
On the nights that I don't sleep well, the problem seem s to be that:
Never
True
Seldom
True
Sometimes
True
Often
True
Very Often 
True
1 can't get into a comfortable position in bed.
My mind k eep s turning things over.
1 can't get my s leep  pattern into a proper routine.
1 get too worked up at not sleeping.
1 find it hard to physically 'let go' and relax.
My thinking takes a long time to 'unwind'.
1 don't feel tired enough at bedtime.
1 try too hard to get to sleep
My body is full of tension
1 am unable to empty my mind
1 spend time watching TV/reading when 1 should be 
sleeping
1 worry that 1 won't cope tommorow if 1 don't s leep  well
195
196
197
198
199
200 
201 
202
203
204
205
206
Just a few more questions to tell us more about you.
207 What is your a g e .....................................................................................
208 S e x ...............................................................................................................
209 What is your occupation:.....................................................................
210 Is that full time / part time / voluntary or are you now retired.
211 D oes your work involve shiftwork?
212 Does your work involve extensive travel?
213 Do you have a s leep  complaint?
214 Did your sleep  complaint start gradually?
215 How long have you had your sleep  complaint...........................
Yes No
Yes No
Yes No
Yes Nb
If you can rem em ber a particular event that occured around the time your s leep  complaint started  
p lease  give a brief description below.
216
Thank you for answering the questionnaires in this book. Please check through and make 
sure every question has an answer (or Not Applicable N/A when necessary). All information 
will be kept in the strictest confidence and safeguarded from others.
If you DO NOT wish to be contacted in regard to any of the further studies on insomnia in older 
adults, p lease  put a cross in this box. Thank you.
217
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Ja so n  Ellis
BSc(Hons) MSc
Appendix 3 
Information for Interview Study
U niversity of Surrey
Guildford
Surrey GU2 7XH UK 
Tel: + 4 4 ( 0 ) 1 4 8 3  6 8 6 8 9 4  
Email: j.ellis@surrey.ac.uk
U n i S
D ep artm en t of 
P sychology
Sleep and Older Adults Study 
2001
Thank you for your interest in the study on Sleep and Older Adults. The study that is 
being undertaken by m yself is looking at the psychological, social and behavioural 
aspects o f late-life insomnia, although you do not have to be an insomniac to take part.
This study is designed to examine your attitudes, beliefs about sleep and how these 
factors influence your experiences and expectations o f sleep. We are specifically 
looking for people to take part
This study involves an interview, either at your home at your own convenience, or an 
arranged time at the University o f Surrey. The interview will last no longer than 45 
minutes and will cover
We just need to take a few details from you:
What is your age?........................................................................................................
Would you describe yomself as an insomniac?.......................................................
Are you Male or Female?...........................................................................................
Do you suffer from any illnesses, including any sleep disorders? (please list them below)
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If you are on any medication, please use the space below to tell us what it is, how often 
take it and how much you take per day.
you
Do you have a history of brain injury or psychological problems?.
Thank you again for taking part, if you would like a copy of the results please tick this box.
Please do not remove this page
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Appendix 4
Consent Form for Interview Study and Interview Schedule 
CONSENT FORM
I the undersigned voluntarily agi'ee to take part in the interview on the construction of 
good and poor sleep in older adults sleep.
I have read and understood the information sheet provided. I have been given a full 
explanation by the investigators of the nature, purpose and likely duration of the 
study, and of what I will be expected to do. I have been advised about possible effects 
on my health and well-being which may result. I have been given the opportunity to 
ask questions on all aspects of the study and have understood the advice and 
information given as a result.
I agree to comply with any instructions given to me during the study and co-operate 
frilly with the investigators. I shall inform them immediately if  I suffer any 
deterioration of any kind in my health or well-being.
I understand that I am hee to withdr aw fi'om the study at any time without needing to 
justify my decision without prejudice.
I understand that in the event of my suffering any significant deterioration in health or 
well-being caused directly by my participation in the study, compensation will be paid 
to me by the University. The amount of such compensation shall be calculated by 
reference to the amount of damages commonly awarded for similar injuries by an 
English court if liability is admitted, provided that such compensation may be reduced 
to the extent that I, by reason of contributory fault, am partly responsible for the 
injury. I understand that this offer of compensation does not prevent me from 
alternatively pursuing a claim on the basis of negligence or strict liability.
I confirm that I have read and imderstood the above and freely consent to participating 
in this study. I have been given adequate time to consider my paificipation and agree 
to comply with the instructions and restrictions of the study.
Name of volunteer ....................................................................
(BLOCK CAPITALS)
Signed........................................................................................................................
Date ..................................................
Name of witness .........................................................................
(BLOCK CAPITALS)
Signed.............................................................................................................................
Date ...................................................
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Appendix 5
The Original 24-Hour Sleep Catastrophizing Scale
This questionnaire is designed to find out how often you think about your sleep pattern 
throughout the day and the kinds of thoughts that you have. Read each statement and circle 
the answer which best represents your feelings.
Never HardlyEver 5 ;  “
Quite A 
Lot
Almost
All the Always 
Time
I feel anxious about my sleep pattern 1 2 3 4 5 6 7
I feel anxious about what will happen .. 
when I try to sleep tonight 2 3 4 5 6 7
I feel drained because I did not sleep  ^
well last night 2 3 4 5 6 7
I take naps in the daytime 1 2 3 4 5 6 7
I get upset when people tell me I look . 
tired 2 3 4 5 6 7
I try to get to bed early the next day 
after a bad night's sleep 2 3 4 5 6 7
I find it hard to concentrate during the  ^
day after a bad night's sleep 2 3 4 5 6 7
I will drink coffee throughout the day to .j 
try to keep myself awake 2 3 4 5 6 7
My memory appears to be worse after a . 
bad night's sleep 2 3 4 5 6 7
I am more sensitive to what other . 
people say after a bad night's sleep 2 3 4 5 6 7
I have to make more of an effort with  ^
my appearance after a bad night's sleep 2 3 4 5 6 7
I am more irritable after a bad night's . 
sleep 2 3 4 5 6 7
I become frustrated when I think about .. 
my sleep pattern 2 3 4 5 6 7
I get upset when others talk about their  ^
'good' sleep patterns 2 3 4 5 6 7
I have a lie-in after a bad night's sleep 1 2 3 4 5 6 7
I look for physical symptoms of a bad  ^
night's sleep throughout the day 2 3 4 5 6 7
1 know that if I have a bad night's sleep,  ^
I will also have a bad day 2 3 4 5 6 7
If I sleep badly I feel tense all day 1 2 3 4 5 6 386
Never HardlyEver
Very
Infreq­
uently
Some­
times
Quite A 
Lot
Almost
All the Always 
Time
I worry about the long-term  ^
consequences o f  poor sleep
2 3 4 5 6 7
I cannot perform my daily tasks as well -j 
when I have had a bad night's sleep
2 3 4 5 6 7
I think o f  what 'good' sleep would be  ^
like
2 3 4 5 6 7
I feel as though I have lost control over  ^
my sleep
2 3 4 5 6 7
I take it easy the next day after a bad .j 
night
2 3 4 5 6 7
All my problems seem worse after a bad 
night's sleep
2 3 4 5 6 7
I cannot stop dwelling on thoughts o f   ^
sleep during the day
2 3 4 5 6 7
I wonder if  my sleep patterns will ever  ^
becom e 'normal'
2 3 4 5 6 7
I blame others for my sleep problems 1 2 3 4 5 6 7
I try to avoid other people when I have . 
had a bad night's sleep
2 3 4 5 6 7
I get a dry feeling in my mouth when I .j 
think about sleep
2 3 4 5 6 7
I get angry at m yself after a bad night's  ^
sleep
2 3 4 5 6 7
I yawn more often after a bad night's , 
sleep
2 3 4 5 6 7
My eyes are more sensitive /  sore after 
a bad night's sleep. 2 3 4 5 6 7
If there are any other thoughts, feelings or images you have throughout the day, due to a bad 
night's sleep, please list them below and how often you have them. Thank you.
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Appendix 6 
Poster
I
•rf t
Sleep and Health in 
Older Adults Study
2002
The University of Surrey is currently conducting a project on sleep and health in 
older adults and we invite you to take part.
Anyone over the age of 60 is eligible to take part and you do not have to be an 
insomniac! The first study will be a questionnaire on your sleep habits and
personality.
For further details, please contact us at the address below
Jason Ellis
Department of Psychology
University of Surrey
Guildford
SURREY
GU2 7XH
Telephone: 01483 879447
Fax: 01483 879553
E-mail: j ay jpsych@liotmaiLcom
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Appendix 7 
Information Sheet for Experiment
Ja so n  Ellis
BSc{Hons) MSc U niversity of Surrey
Guildford
Surrey GU2 7XH UK 
Tel: + 4 4  ( 0 )  1483 686894  
Email: j.ellls@surrey.aG.uk
UniS
D epartm en t of 
Psychology
Sleep and Older Adults
Information
Thanlc you for your interest in the study on Sleep and Older Adults. The study that is 
being undertaken is looking at the psychological, social, environmental and 
behavioural aspects o f late-life insomnia, although you do not have to be an insomniac 
to take part.
The following experiment is designed to examine how people process information. 
You are NOT going to be judged on your individual ability at perfoim ing the tasks, we 
are examining differences in how information is processed between people who sleep 
well and people who sleep poorly.
The experiment is set out in the following way:
Stage 1: You will be asked to fill out a questionnaire which includes items on
how you are feeling at the present time and a few questions about your sleep habits
Stage 2: You will be presented with a ‘condition card’ and a set o f word cards. In
each condition what word cards are placed on the condition card will be explained to 
you. This will be timed starting as soon as the first card has been placed down and the 
timer stopped when the last card has been placed down
Stage 3: You will then be presented with the second ‘condition card’ with
instructions and a different set o f word cards and asked to place them on the condition 
card, again this will be timed.
Stage 4: You will be presented with the other ‘condition cards’ and word cards.
389
Stage 5: After the conditions, you will be asked to complete another
questionnaire about your thoughts and feelings
Stage 6: The experiment is concluded and we will discuss what the aims and
objectives o f  the experiment were
All the information gathered throughout the study will be tieated w ith the strictest 
confidence and the University o f Surrey Ethics Committee has approved the study.
I f  you have any further questions, please do not hesitate to ask
If  you have read and understood everything in the information sheet, I will ask you to 
fill out and sign a consent form.
Thank you,
Jason Ellis
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Appendix 8 
Consent Form for Experimental Study
CONSENT FORM
I the undersigned voluntarily agree to take part in the experiment on the perception of 
sleep cues between good and poor sleepers.
I have read and understood the Information sheet provided. I have been given a full 
explanation by the investigators of the natine, puipose and likely duration of the 
study, and of what 1 will be expected to do. 1 have been advised about possible effects 
on my health and well-being which may result. 1 have been given the opportunity to 
ask questions on all aspects of the study and have understood the advice and 
information given as a result.
1 agree to comply with any instructions given to me during the study and co-operate 
fully with the investigators. 1 shall inform them immediately if I suffer any 
deterioration of any kind in my health or well-being.
1 imderstand that 1 am free to withdraw from the study at any time without needing to 
justify my decision without prejudice.
1 understand that in the event of my suffering any significant deterioration in health or 
well-being caused directly by my participation in the study, compensation will be paid 
to me by the University. The amount of such compensation shall be calculated by 
reference to the amount of damages coimnonly awarded for similar injuries by an 
English court if liability is admitted, provided that such compensation may be reduced 
to the extent that 1, by reason of contributory fault, am partly responsible for the 
injury. 1 understand that this offer of compensation does not prevent me fr'om 
alternatively pursuing a claim on the basis of negligence or strict liability.
1 confirm that 1 have read and understood the above and freely consent to par ticipating 
in this study. 1 have been given adequate time to consider my participation and agree 
to comply with the instructions and restrictions of the study.
Name of volunteer ....................................................................
(BLOCK CAPITALS)
Signed........................................................................................................................
Date ..................................................
Name of witness .........................................................................
(BLOCK CAPITALS)
Signed.............................................................................................................................
Date ...................................................
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Appendix 11
The Revised 24-Hour Sleep Catastrophizing Scale
This questionnaire is designed to find out how often you think about your sleep pattern 
throughout the day and the kinds of thoughts that you have. Read each statement and circle 
the answer which best represents your feelings.
Never HardlyEver
Very
Infreq­
uently
Some- Quite A 
times Lot
Almost
All the Always 
Time
I feel anxious about my sleep pattern 1 2 3 4 5 6 7
I feel anxious about what will happen . 
when I try to sleep tonight 2 3 4 5 6 7
I feel drained because I did not sleep  ^
well last n i ^ 2 3 4 5 6 7
I try to get to bed early the next day  ^
after a bad night's sleep 2 3 4 5 6 7
My memory appears to be worse after a w 
bad night's sleep 2 3 4 5 6 7
I am more sensitive to what other . 
people say after a bad night's sleep 2 3 4 5 6 7
1 have to make more of an effort with - 
my appearance after a bad night's sleep 2 3 4 5 6 7
I am more irritable after a bad night's . 
sleep 2 3 4 5 6 7
I become frustrated when I think about  ^
my sleep pattern 2 3 4 5 6 7
I get upset when others talk about their 
'good' sleep patterns 2 3 4 5 6 7
I have a lie-in after a bad night's sleep 1 2 3 4 5 6 7
I look for physical symptoms of a bad . 
night's sleep throughout the day 2 3 4 5 6 7
1 know that if 1 have a bad night's sleep, . 
I will also have a bad day 2 3 4 5 6 7
If I sleep badly I feel tense all day 1 2 3 4 5 6 7
I find it hard to concentrate during the i 
day after a bad night's sleep
2 3 4 5 6 7
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Never HardlyEver
Very
Infreq­
uently
Some­
times
Quite A 
Lot
Almost
All the Always 
Time
I worry about the long-term  ^
consequences of poor sleep 2 3 4 5 6 7
I cannot perform my daily tasks as well  ^
when I have had a bad night's sleep 2 3 4 5 6 7
I think of what 'good' sleep would be . 
like 2 3 4 5 6 7
I feel as though I have lost control over  ^
my sleep 2 3 4 5 6 7
I take it easy the next day after a bad  ^
night 2 3 4 5 6 7
All my problems seem worse after a bad  ^
night's sleep 2 3 4 5 6 7
I cannot stop dwelling on thoughts of  ^
sleep during the day 2 3 4 5 6 7
I wonder if my sleep patterns will ever . 
become 'normal' 2 3 4 5 6 7
I blame others for my sleep problems 1 2 3 4 5 6 7
I try to avoid other people when I have 
had a bad night's sleep 2 3 4 5 6 7
I get a dry feeling in my mouth when I  ^
think about sleep 2 3 4 5 6 7
I get angry at myself after a bad night's  ^
sleep 2 3 4 5 6 7
I yawn more often after a bad night's  ^
sleep 2 3 4 5 6 7
My eyes are more sensitive / sore after 
a bad night's sleep. 2 3 4 5 6 7
I get upset when people tell me I look . 
tired 2 3 4 5 6 7
Thank you for completing this questionnaire
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Appendix 12 
The International Personality Intern Pool
On the following pages, there are phrases describing people's behaviours. Please use the rating scale 
below to describe how accurately each statement describes you. Describe yourself as you generally 
are now, not as you wish to be in the future. Describe yourself as you honestly see  yourself, in relation 
to other people you know of the same sex you are, and roughly your same age. Please read each 
statement carefully, and then fill in your response.
Very
Inaccurate
Moderately
Inaccurate
Neither 
Accurate nor 
Inaccurate
Moderately
Accurate
Very
Accurate
1 am the life of the party
1 feel comfortable around people
1 start conversations
1 talk to a lot of different people at 
parties
1 don't mind being the centre of attention
1 don't talk a lot
1 keep in the background
1 have little to say
1 don't like to draw attention to myself
1 am quiet around strangers
1 am interested in people
1 sympathise with other's feelings
1 have a soft heart
1 take time out for others
1 feel others' emotions
1 make people feel at ease
1 am not usually interested in others
1 insult people
I am not interested in other people's 
problems
1 feel little concern for others
1 am always prepared
1 pay attention to details
1 get jobs done right away
1 like order
I follow a schedule
1 am exacting in my work
1 leave my belongings around
1 make a mess of things
1 often forget to put things in their proper 
place
1 ignore my responsibilities
1 am relaxed most of the time
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Very
Inaccurate
Moderately
Inaccurate
Neither 
Accurate nor 
Inaccurate
Moderately
Accurate
Very
Accurate
1 sp e n d  time reflecting on things
1 am  full of ideas
1 h av e  difficulty in unders tand ing  
ab s trac t  id eas
1 do not h av e  a  good imagination
1 am  easily disturbed
1 g e t  u p se t  easily
1 c h a n g e  my m ood a  lot
1 h av e  frequen t  m ood swings
1 g e t  irritated easily
1 often feel blue
1 h av e  a  rich vocubulary
1 h av e  a  vivid imagination
1 h av e  excellent id eas
1 am  quick to u n d e rs tan d  things
1 u s e  difficult w ords
1 am  not in te rees ted  in ab s trac t  ideas
1 feel com fortable with myself
1 remain calm u n d er  p re ssu re
1 com ple te  ta sk s  sucessfully
1 excel in nothing a t  all
1 ques tion  by ability to do my work 
properly
1 am  filled with doub ts  ab o u t  things
1 dislike myself
1 am  afraid tha t  1 will do the  wrong thing
I m e s s  things up
1 se ldom  feel blue
1 g e t  s t r e s s e d  out easily
1 worry ab o u t  things
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